Efficient Isolation of a Polynomial Real Roots by Rouillier, Fabrice & Zimmermann, Paul
HAL Id: inria-00072518
https://hal.inria.fr/inria-00072518
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Efficient Isolation of a Polynomial Real Roots
Fabrice Rouillier, Paul Zimmermann
To cite this version:
Fabrice Rouillier, Paul Zimmermann. Efficient Isolation of a Polynomial Real Roots. [Research
Report] RR-4113, INRIA. 2001. ￿inria-00072518￿
IS
S
N
 0
24
9-
63
99
   
   
 IS
R
N
 IN
R
IA
/R
R
--
41
13
--
F
R
+
E
N
G
ap por t  
de  r ech er ch e 
THÈME 2
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Efficient isolation of a polynomial real roots
Fabrice Rouillier — Paul Zimmermann
N° 4113
1st February 2001
Unité de recherche INRIA Lorraine
LORIA, Technopôle de Nancy-Brabois, Campus scientifique,
615, rue du Jardin Botanique, BP 101, 54602 Villers-Lès-Nancy (France)
Téléphone : +33 3 83 59 30 00 — Télécopie : +33 3 83 27 83 19
 
			 !"$#%&"'#%()
*
+,-/.103254'687.:9:9:.12;-=<?>@(+79AB.:CDCE2;-/CF+GGIHJ<
KMLN=OQPSR$TVUXWZY[\P]_^a`b[_c=[\PZ]
P=d c=ef]gcJh%]&ij8OSkl^a]_[gmbh%P
nop^fqP=dsr)nut vw(ruxy8y8yzb{;|%}%~a{%|
sef%^bods)PopPZcLPZopcL%PYlB%bZTidsPZkoph%efopj5Rfb TZ'%ef`bPZi
Z=3 fb¡ KML[giS%eaPZo$`a[_¢aPiYPZ£¤opPZih]\dpi$¥1^ao$dpLP[gi^b]_efd[_^aY¦^f¥opPZea]op^^adpi^a¥seDhY[_¢3efop[_efdP§l^a]_jY%^aOQ[_ea]h%i[\Y%`
¨©PZipc=efodPi=ª)oph]_P«^f¥"i[_`aY%iZx8¥1^a]_]_^3£[\Y`Q£(^aop¬^f¥­ [_Y%cJPZYdZx®©ilP=Yi¬8jaxuv^a]_]\[_Y%iefYt ¬8o[\dpebi=x¯b^aLYi^bY&x°«opeaY%)[gc¬u±KML%P
² oidsc=^aYdop[\k%h)d[_^aY[_ie'`aPZYP=op[gcXea]\`b^aop[³dpLO´£L[gcLPZY%efk%]\Pi^bYPXd^§)Pic=o[_kPea]\]udpLPPJµ)[gidp[\Y`§idoe3dpP=`a[_PZi[_Y?e¶hY%[ ² P
¥1oefOQP=£(^aop¬u±
® i[_Y`dpL%e3dX¥1opeaOQP=£(^aop¬lxle5Y%P=£·ef]_`a^bo[\dL%O¸[gi©oPiPZYdPZ&xl£L%[_cL[_i©^a)dp[\O§ea][_YEdpP=opO§i ^a¥OQP=OQ^aopj?h%iea`aPbx£L[_]_P
)^b[\Y`Y^O¶^boP¶cJ^bO¶%h)dpefd[_^aY%i dL%eaYF^adLPZoXea]\`b^aop[³dpLO§i k%ebiPD^aY¹¨ PicZefodPi=ªoh]_P¶^f¥i[\`bY%iZ±Xº¹PQiL^3£»dpL%e3dXdL%PZiP
cJop[\d[gc=ef]^a)dp[\OQ[_¼Zefd[_^aY%i"Le;¢aP[_O¶l^aodpeaYdcJ^bY%iPmhP=Y%c=PZi"k8j¶op^al^bi[\Y`$e¥1h]\]lPJ½c=[\PZYbd(i^b]\h)dp[\^bYQ¥1^ao[gi^a]ge3d[_Y`«dpLP opPZea]
op^^adpiM^a¥B¼=PZo^a¾¿[\OQP=Yi[_^aY%ea]l^a]_j8Y^aOQ[gef]&ij)idpP=O§i=±
ÀDÁÂuÃÄSÅ 3ÆBb¡ hY%[\¢3efop[ge3dP^b]\j8Y^bOQ[_ea]ÇxopPZea]op^8^fdQ[_i^a]ge3dp[\^bY&x"¨ PicZefodPZiZªoh]_P^f¥©i[\`bY%iZx® iPZY%i¬8juª i'ea]\`b^aop[³dpLO?x
l^a]_jY%^aOQ[_ea]&ij)idPZO
ÈÉ1ÊË&É:ÌEÍ8Î/ÏÇÏÇÐÑÓÒ;ÔÐÒ;ÕXÍÉ1Ö×ØÙ=ÚÛ3ÜÝ/ÝZÜÞ/ßJÝ/ÚpÙ;Üà)ágâ/Ù
ã É1ÊË&É:ÌEÍ8Î/ÏÇÏÇÐÑÓÒ;ÔÐÒ;ÕXÍ)äË
É:ÌØ;å;ÜÇæ/æ;ÞÙæ;à/ßJÝ/ÚpÙ;Üà)ágâ/Ù
ç&è ÑÓéêÎ/ÏÇësê&Ðé&ì3ÐÏ1íïî ð©éïñì;ìfÎ/ÏòíÇÔÕó=ðsí è Ôô3ÏÇÑÓéÇõÎ(Í ç ËEöñ;ÏòÎ/ìfÔÐÒXì;ÏÇÎp÷ÇÔõíØaÐÒÕ«ó=ðsí è ÔøBùúgû_ü/ýSþJÿ òÿ¿ùÿ ÇùÿMù¿üü	 
/úgûÿïäñíïÑÓîÓé
ìfÎ/ñ;Ï
ñ;ÒXõÐîÓõñ;îÒ=ñÏòÑZñ;Ô3Ðó;îÓÔ_ÏòÎIÉ1ÊBË
É:Ì
 b	 ´uu 
 #"	s
 #&

	 	 	
!¤
   ¡ vP=d'efod[gcJ]_P§op^al^biP)PY^bh¢aPefh)µoWih]\dpefdpil^ah%oS]ïª [gi^b]_efd[_^aY )PiopebcJ[_YPZi$oWZP=]_]\Pi$ª hY l^a]_jYaOQP
hY[_¢3efop[\WD¢8[ge¦]_e¦opN=`b]\PEPF¨ PicZefodPi=xMefYi§]_e¦]_[_`aYWZPE)PZidoe;¢;eah)µ )PF­ [_Y%cJPZYbdxs® iPZY%i¬jbx v^a]_]\[_Y%i§P=dts¬8op[³deaiZx
¯b^aLY%i^aY
xM°«oefY)[_c¬u± ® YPF%oPZO¶[_N=opPEcJ^bYdop[\khd[_^aY PZidhY ea]\`b^aop[³dpLOQP`bW=YWZo[gmhPDlP=opO¶P=ddefYd5hYP)PZipcJop[\d[_^aY
hY[ ² WZP$)P«d^bh)dPiM]\PiidpopefdW=`b[\PiMcJ^aY%Yh%PZiZ±
 ]ïª ea[_P)P5cJPcZea)opP§hY[ ² WbxY%^ah%i%oWiPZYbdp^aY%i«h%Y Y^ah¢bP=]ea]\`b^aop[³dpLOQPaxB^a)dp[\O§ef]P=Y¹dPZoOQP5&ª Pi%ebcJP§OQW=OQ^b[\opP
h)dp[\]_[_iWaxieaY%iPuPZcJdhPZo]_h%i")Pc=ea]_c=h]_i"mhPM]_PZieah)dopPZiOQWJdpL^))PZikeaiW=PZi"iho"]geXoNZ`a]_P()P¨©PZipc=eaodpPZiZ±s^bh%iOQ^aYdop^aYi
]geQPZodp[\Y%eaY%cJP)PisefOQWZ]\[_^aoe3dp[\^bY%i(o^b^iWZPZiZxmh[¥1^ah%oY[gipiPZYbdhY%PO¶W=dL^))P'cJ^aOQ]_NJdpPPJdsP=½§cZeac=PXl^ah%os]Çª [gi^b]_efd[_^aY
)PiMopebcJ[_YPZiMopW=PZ]\]_PZiM)P$ij)idpN=OQPZiMl^a]_j8Y^aOQ[gefh)µP«[\OQP=Yi[_^aY?¼=WZo^±
·Å Z Ã     ¡ l^a]_jYaOQP?hY[_¢;eao[_WaxM[gi^b]_efd[_^aYI)PEoeacJ[_YP?opW=P=]_]_Pax(oNZ`a]_P?PE¨ PicZefodPZiZxea]\`b^aop[³dpLOQPDª ®©ilP=Yi¬8jax
ij8idNZOQPXl^a]_j8Y^aOQ[gef]
 	

KMLPc=^aopP"^f¥)dpL[_iBefod[gcJ]_P)Pef]gi£[³dpLSe£(P=]_]a¬8Y^3£YOQPJdpL^)«¥1^aoB[_i^a]ge3dp[\Y%`MdLPopPZea]aop^8^fdpi&^f¥)hY[_¢3efop[_efdPl^a]_j8Y^aOQ[gef]gi
cJh%oopP=Yd]_jò£o^bY`a]_jD¾ iP=P_Y%efOQPZ¹® ilP=Y%i¬8jlª i$ea]\`b^aop[³dpLO_=¿±5KML[giY%eaO¶P§c=^3¢aP=oi«ef]_]ef]_`a^bo[\dL%OQiXk%ebiPF^bY
¨©PZipc=efodPi=ªuoph]_P¶^a¥(i[\`bY&x&£L[gcL¹k^bhY%iXdpLP§Y8hOSklP=o^a¥l^bi[³dp[\¢bP'opPZea]"o^8^fdiX^f¥(el^a]_jY%^aOQ[_ea]"k8jDdLPQY8hO'kPZo^f¥
i[\`bYFcL%efY%`aPZi [\Y[³di«cJ^8PJ½cJ[_P=Ydi­©[\Y%c=P=Yd«[\Y ab§op^3¢aPDi^bO¶P'¬8[\Y%F^f¥opPZc=[\%o^)c=ea]
^a¥¨ PicZefodPZiZªloh]_P\! "ïxeaY%
[_Y "#%$3¦v^a]_]\[_Y%i§eaY% t ¬8o[\dpebi'%hk]_[_iLPZ dpLP ² opid§PuPZcJd[_¢aP?¢aPZopi[\^bY ^f¥©dLPEea]\`b^aop[³dpLO& Rï±I­ [_Y%c=P=YdZª iQdL%P=^aopP=O
£Meai©dLPZY[_OQop^3¢aPZFk8j¹v^a]_]\[_Y%i«efY¯b^aLYi^bYF[_Y "#''#( %x!¿xBefY°«oefY%[_c¬?[_Y¢bP=YdPFe¢3efop[_eaYdX^a¥v^a]_]_[\Y%i«eaY%
ts¬8op[³deaiZªea]\`b^aop[³dpLO¤£^bo¬8[_Y`$klPJddpP=o(¥1^ao(l^a]_jY%^aOQ[_ea]_i£[³dpL5¢bP=opj¶Y%PZefoo^8^adpiZ±t Y^fdpLP=o(¥òefOQ^bh%ic=]_ebii^f¥Bea]\`b^aop[³dpLO§i
d^¹[gi^b]_efdPdpLP?oPef](o^8^adpi'^f¥©e^b]\j8Y^bOQ[_ea]MeaoP?rdh%oO¶¾¿]\[_¬aPOQPJdL%^8%iÇiPZP5¥1^boQPJµefOQ]_P(_Z!'£L[gcLPZipiP=Yd[gef]_]\j
cJ^bOQh)dP$P=op[\¢3e3dp[\¢bPZi(^f¥dL%PX[_Y[\d[gef]&l^a]_j8Y^aOQ[gef]ïx)£LP=opPZebiM® iPZY%i¬8j¾¿]\[_¬aP«OQPJdpL^)iscJ^bOQh)dPXdpopeaY%i]ge3dp[\^bY%i(^f¥[³d±
KMLPO§ea[\Yc=^aYdop[_kh)d[_^aYi^f¥MdLe3d'eflP=o'eaoP)1[$eDhY%[ ² P )Pic=o[_)d[_^aY ^a¥sef]_]¢3efop[_eaYdpi^a¥sO¶P=dL^)iSk%eaiPZ¦^bY
¨©PZipc=efodPi=ª%oh]_P^f¥i[\`bY	ò[\[e§OQPZO¶^boj¾eaY%d[_OQPJ¾¿^a)dp[\O§ef]Bef]_`a^aop[\dLO ohY%Y[\Y%`eaiM¥òebid©ebiMdL%P$kPid ¥1o^bO v^b]\]_[\Yi
efY't ¬op[\dpeaiZª3ef]_`a^bo[\dLOeaY%'°«oefY)[_c¬«¢3efop[gefYdZx3[_Y%)PZPZY%)P=Yd"¥1op^aO»dpLPM[\Y%h)d^b]\j8Y^bOQ[_ea]ÇxfeaY%SlP=o¥1^aopOQ[\Y%`©klPJddP=o
dLefY?k^adL?OQPJdpL^)iM[\YdpP=opOQis^f¥BOQPZO¶^boj5h%iea`aPb±
KMLP?%eaPZo§[_iQ^bo`efY[_¼=Peai'¥1^b]\]_^3£si*Er8Pc/dp[\^bY ?opPZc=ea]\]giQ¨ PicZefodPi=ª"oph]_P^a¥Xi[\`bY%iQefY% v^b]\]_[\Yi§efY%Its¬8op[³deaiZª
ef]_`a^bo[\dL%O±·r8Pc/dp[\^bY R ² oidiL^3£sidL%efddL%PFl^a]_jY%^aOQ[_ea]_icJ^bO¶%h)dP kj v^b]\]_[\Yi5efY ts¬8o[\dpebi=ª(ef]_`a^bo[\dLO efopP
PJµebc/d]_j?^f¥"dpLPS¥1^boO,+.-/012354 76
P=OQO§eR±\!/xldLPZYFop^al^biPZi©e`bP=YPZo[gc$ef]_`a^bo[\dL%O dpL%e3dXP=Y%eak]_PZi d^?)PZipcJop[\klPSkl^fdpLv^a]_]_[\Y%i¶efY ts¬8op[³deaiZªea]\`b^aop[³dpLO efY% °«oefY)[_c¬uª iSidoe3dpP=`aj¹[_YeFh%Y[ ² PZ ¥1oefOQPZ£^bo¬u±FKMLPO§ef[_Y opPZih]³diS^a¥sdL%P
%eaPZo(eaoPsno^b^i[\d[_^aY%i± SeaY%± %x£L[gcL5iL^3£ L^3£Id^QcJ^bO¶%h)dP dLPXoPmh[\opPZQl^a]_j8Y^aOQ[gef]gi^bYPs¥1op^aO´efY%^fdL%P=ox
h%i[\Y%`QdoefY%i]_efd[_^aY%iMk8j^aYP^bY]_ja±98¿ds¥1^a]_]\^3£si eQYP=£ef]_`a^bo[\dL%O£L[gcLD[_i^b)d[_O§ef]B[\Y?dpP=opOQis^f¥"OQP=OQ^aopjh%ipef`bPax%eaY%
lP=o¥1^aopOQiMY%^¶OQ^boPcJ^bOQh)dpefd[_^aYdL%eaY?^fdL%P=osef]_`a^bo[\dL%OQi(k%ebiP5^bY¨©PZipc=eaodpPZiZª)oh%]\P«^f¥i[_`aYi=±
b±;:=<?>"@'<?>BAC
D%<)	E(>F	>G@	H<?D'@I<JLKM<NO		>8YQdL%[_iiPc/d[_^aY
xb£(PoPc=ea]\]%¨©PZipc=eaodpPZiZªfoph]\P ^f¥&i[_`aYi=xb£L[_cL§`b[\¢bPZie«kl^ah%Y%§^aY¶dpLP Y8hO'kPZo^f¥l^bi[³dp[\¢bPoPef]op^8^fdi
^f¥(e5l^a]_j8Y^aOQ[gef]ïx&efY%EdLP§ef]_`a^bo[\dL%O ¥1op^aO v^b]\]_[_Y%i«efY%ts¬8o[\dpebi=x£L%[_cL[_i^a]ge3dpPZi«ef]_]oPef]o^8^fdi ^a¥(e^b]\j8Y^bOQ[_ea]
]_j[_Y`[\YPQJRSTP¿± ^bo dpLP'PZipcJop[\)dp[\^bYD^f¥"dpLP¶ea]\`b^aop[³dpLO?x%£(P'c=^aY%i[_P=osdpL%e3d©dLP¶cJ^8PJ½c=[\PZYbdi©eaoPS[\Y(U9"[_Y¹r8Pc/dp[\^bYE
£(PX£[_]_]&oPidpo[gc/dMdp^¶[_YdPZ`aP=osc=^8PJ½cJ[_P=Ydpi(¥1^boPJ½cJ[_P=Yd c=^aOQh)de3d[_^aYi=±
a±_a±WVÁ Z b); Á BX
  ÁDÅY "Z7[]\BB^ ¨©PZipc=eaodpPZiZª8oh]_PX^f¥Bi[\`bY%o^3¢8[g)PZi(eS¢bP=opj§i[_OQ]\P«OQPJdpL^)dp^§cJ^aOQhdPeSkl^ah%Y%
^aY5dLPXY8hOSklP=oM^a¥
^i[\d[_¢aP©o^8^adpi^f¥BeaYj§h%Y[\¢3eao[ge3dpP l^a]_jY%^aOQ[_ea]Ç±_8¿dM[_i(k%ebiP§^aY5dLP«idh%)j5^f¥&dpLPXi[_`aY5¢3eao[ge3dp[\^bY%i
[_YdpLPl^a]_jY%^aOQ[_ea]&cJ^8PJ½c=[\PZYbdi=±`DÅ Z)"Z Å \ba]^7a]^(c=dfeBdTghijd=kTlGmonqp'r -7s 4t iuJd i[_`aY hwvfxygzd{|dT}.dg?i s~U t xfkdTgI Q  v s.Q t S  v sQ xyg]e S v sbQ t xyg]ee'dgdfiu?d Yh%OSklP=o ^a¥i[_`aYEcLefY`bPZi-7s 4 giu?dG{i s-7sJ!RRosN 4 hvfd{|d}=dg?ifhv U!QN klg]ey?Ti 7hgh¡dT¢£¤
5-s  4 ¥QJR-7s  RRos  4 §¦ -7s  RRos "¨ 4© S  vªmwnqp'r -7s "¨ s  4   S-7s  RRos "¨ 4 hiuJd¢«¬dc­dd®Bi¯dg]e(iuN5g]hyi¯xyi7hygLijhzx({i s hwvd{|d}=dg?i5g U iu?xi;}=xylzhgi¯xyg°d¢oh"d¤± vf²5iuJd{iWhBkTijxgde³kl¢od}=hy¡gI­°"d¢oh"d´g s t «µd­e'dgd -7s 4 - ² 4¶
® i[_Y`¶dLP$eak^3¢bP©Y^adpefd[_^aY%iZx)]\P=dsh%iMopPZc=ea]\]&¨©PZipc=eaodpPZiZª8oh]_P^f¥i[_`aYi*
·W¸ Á8Å  Á ¹a]^7a ò¨©PZipc=eaodpPZiZª)oh]_P«^f¥"i[_`aYi ^;º	dTi +»b¼½¾|¿À s ¾Á ¾ kd´xMÂJhy{Ãlg]hy}f7xy{g U9Ä Á P ¶;Å vM«µdWe'dg]hyi¯dGkTl 5-+ 4iuJdg?N}.kdT¢;hvMyg±uJxgIBdT;giuJd´{Ãi -7s À RÆÆÆRos ½ 4 xyg]eÇ]ÈBm -7+ 4 iuJdg?N}.kdT¢;hvÂJhi¡d´¢odxy{¢oh"hihwv + hyNg?ijde«¬iu}­N{Ãi Â{Ã7i7dT t iuJdgÇ]ÈBm -+ 4ÊÉ -7+ 4t xge 5-+ 4 zÇÈ%m -7+ 4 fdT¡dg ¶Ë k8¢8[\^bh%i]_jaxdL%P'kl^ahYFop^3¢8[_PZ?k8jEKMLP=^boPZO a±_S`a[_¢aPisdpLP¶PJµeacJd©Y8hOSklP=o«^a¥^i[\d[_¢aP'oPef]o^8^adpi©£LP=Y[³d«[_i
PZmh%ea]ud^.Q ^ao;Sb±6&P=dh%iscJ^bY%i[_)PZo(dLP«¥1^b]\]_^3£[\Y%`'dpopeaY%i¥1^aopOQefd[_^aY%i*`DÅ Z)"Z Å \ba]^Ì^;º	di + kdfx;ÂJhy{Ãlg]hy}f7xy{	g UÊÄ Á P ¶ c=dGe'dgd¤ÍÎ -7+.- Á 4o4  ÁÏÐjÑ"Ò|ÓÔ +.-wS!Õ Á 4tÍÖ 1 -7+.- Á 4w4 ¥+.-× Á 4 vTh¢ ×~U tÍ³Ø 1 -7+.- Á 4w4 +.- Á © × 4 vTh¢ ×~U ¶
Ë
Ë¸ÒyÙNÚ!ÛÛwÜ
KMLP$i[\OQ]_PdpopeaY%i¥1^boO§efd[_^aY Ö  ¨ Ø  O§ef%idLP$[_YdPZo¢3ef]PQ?RSBÄdp^§dL%P[\YdPZo¢3ea]Ps]R ² Ä)£L[_]\P$dLPdpopeaY%i¥1^aopOQefd[_^aYØ  Î OQea%iXdL%PoPef]"l^bi[³dp[\¢bPe3µ)[giXd^?dL%P§[\YdPZo¢3ea]¬PQ?RS%Ä³xi^DKMLPZ^aopP=O b±\§ef%]\[_PZdp^ Ø  Î;Ö  ¨ Ø  + op^3¢8[_)Pi«e
kl^ahY%^bY5dpLPY8hOSklP=o^a¥opPZea]o^8^fdi(^f¥¬+·[_YPs]R ² Ä\±
KMLPQk%ebi[gc¶[_)Pe^f¥ef]_`a^aop[\dLO§iXk%eaiPZ^aY¦¨©PZipc=efodPi=ªuoph]_P¶^a¥Mi[_`aY¹[_iXdp^EcJ^aYidpoh%cJd«ih)½cJ[_P=Ydp]\j¹iO§ef]_]"[_YbdpP=op¢3ef]giPsR ² Ä8£[\dLdLPL%^alP«dL%efddLP$eak^3¢bP©OQP=Ydp[\^bYPZk^bhY%PZmh%ea]_iªQ¶^bo´S©¥1^bosef]_]&ihcL[_YdP=op¢3ef]gi=±
a±ÓR)±'Å  Z7\J\Æ 	Z1Z%'XM 7[ Å !Zò ¸ ^ 6
PJd«h%i«cJ^aYi[g)P=o©dL%P¶cZeaiPS^f¥dLP¶[\YdpP=op¢;ea]PQJRSBÄ\± Ë YP'cZefYiL^3£_" "
dLe3d'[\¥+¸L%ebiSY^FoPef]op^8^fdS[_Y dpLP5[_YdPZo¢3ef]µPQ?RS%Ä
efY [³¥M+ Leai'Y^EY^bY)¾ïopPZea]op^8^fdS^bh)dpi[_P§dLP?cJ[_ocJ]_P^f¥ c=P=YdPZo-SÕ
JRoQ 4 efY%D)[gefOQP=dP=o­SaxdL%P=Y)- Ø  Î -7+ 4o4  Q±D^aopP=^3¢bP=ox%e§opPZih]\dX)hPSd^Dv^a]_]\[_Y%i eaY%E¯b^aLYi^bY³ !¿xidpo^bY`aPZodLefY ­©[\Y%c=P=YdZª idpLP=^boPZO _" !ïx`a[_¢aPiSeD`b^8^8 c=o[\dPZo[_^aY¹¥1^bo')PcJ[g)[\Y%`E[³¥ eE^b]\j8Y^bO¶[gef]L%eai'eDhY[gmhPop^8^fdS[_Y dL%P
[_YbdpP=op¢3ef]PQJRS%Ä*·W¸ Á8Å  Á ¹a]^Ì^;º	dTi + kd;x´?x¢odÃv¢odd¢odx{Â?h{lg]h}­7x{«¬iux´g%'{|d¢oh"hi_giu?dMgi¯d¢¡x{ PQJRSBÄ xgeWghWghgj¢dxy{¢oh"hi9g)dx'u(hwv´iuJdGi«µh5¢o{|dTfhv´¢oxBeI S xyg]edg?ijdT¢ -7Q?RoQ 4 xge -wS'RoQ 4¶ uJdg 5- Ø  Î -7+ 4o4  S ¶
r8h%^iPdpL%e3d	+I[gi
eMl^a]_j8Y^aOQ[gef]f[_YWUÊÄ Á Pl£L%^biP"o^8^fdiefopP"k^bhY%)P«k8j§~U(±(j«ef]_j8[\Y%`MdLP"dpopeaY%i¥1^aopOQefd[_^aYÖ £P«O§e;j5ihl^biPXdL%efdM+·L%ebief]_]&[³diM^i[\d[_¢aPop^8^fdi[_YPQ?RSPï±VÁ \CZ1Z Å \ a]^^;º	dTi + kdxg?l Â?h{Ãlgh}­7x{hvªe'd¯'¢oddzg UÊÄ Á P t £xge × ghgjgd¯Bxyi¡dªgi¯d¯%dT¢9?u­iuJxyi ×
  ¶c­de'dg]d ! 1 MP 12 3 R 1¯0 2 3 P xg]e +C! 1 -+ 4 - Á 4 "
 $# +.- /"012 3 4¶% u?d.g?ijd¢¡!xy{ & ! 1 xy¢odxy{{|dei¯xyg]e'xy¢oegi¯d¢¡!xy{ =g # ¶
t Ye'ï¢aP ea]\`b^aop[³dpLO £(^ah%]_c=^aY%i[gid([\Yi]_[\dd[_Y`SdLPX[\YdpP=op¢;ea]?PQJRSTPl[\YiO§ef]_]l[\YdPZo¢3ea]_iZxa¥1^boP=µ)eaOQ]\P dLPX[_YbdpP=op¢3ef]gi
 ! 1 ^f¥¨ P ² Y[\d[_^aY¦a± x)efY¥1^bo(PeacL^f¥BdLPZOx8dp^§cJ^aOQhdPW+_! 1 -7+ 4 - Á 4 +.-/"012 354 i^SdpL%e3d ¨©PZipc=eaodpPZiZªoph]_P«^f¥i[_`aYef%]\[_PZdp^+_! 1 -7+ 4 `b[\¢bPZiªQ§^boWS[_YFefY8jcZeaiPax£L%[_cLD£(^ah]g?op^3¢8[_)Pea]\]
dLP$[gi^a]ge3d[_Y`§[_YdP=op¢3ef]gi[_Y?dLPS¥1^aopO  ! 1 xeacZcJ^bop)[_Y`'d^§KMLPZ^aopP=O b± R±Ë k8¢8[\^bh%i]_jax)[\d [giY^ad ih[\dpeak]_Pd^§h%iP$eQkl^ahY%¥1^bo £ efY%dp^5cJ^bY%i[g)PZosef]_] ! 1 £[³dpL±Q É ×;(
  xli[_Y%cJP[\d £(^ah]g[_Y%)h%c=P¶eaYFPJµ)l^aYPZYd[gef]Y8hOSklP=o«^f¥(cJ^aOQhdpe3dp[\^bY%i ¥1^ao«[_i^a]ge3dp[\Y%`dL%P¶op^8^fdi=±;8YÓR!¿xBv^a]_]_[\Y%i«eaY%Ft ¬op[\dpeai©op^al^biP
efYDea]\`b^aop[³dpLO´dLe3d e;¢a^b[_%idpL[giPJµ)l^aYPZYbdp[_ea]&klP=L%e;¢8[_^aoMk8j5[_Ybdpo^))hcJ[_Y`§eQk[_iPZcJd[_^aYDidP=
±KMLP«¥1^a]_]_^3£[\Y`QopPZc=hopi[_¢aP
ef]_`a^bo[\dL%O )Pic=o[_kPi«dL%[_iSO¶P=dL^)±8¿dSL%ebidp^DkP5cZef]_]\P¦£[³dpL eDimh%eaoP=¾Ç¥1opP=PQl^a]_j8Y^aOQ[gef]µ+,*) À  À £[\dL ef]_][\dpi
op^^adpiM[_YPQJRSTP
eaY%dpLP%ea[\o^a¥[_YdP=`bP=oi;- £ ¥Q?Ro×ª¥Q 4 x)£[\dL?dpLP«]\[gidi,+.-0/21¶eaY%43.5768:9§kPZ[\Y%`§P=OQ)dj[_Y[\d[gef]_]\j*
'Å  Z7\Z	!ZòZ
; \=< Ba¡ tipmh%efopPJ¾ï¥1oPZP©l^a]_j8Y^aOQ[gef]=)Ê! 1 ^f¥")P=`boPZP  x%eaY%e'ef[_o^f¥B[_YdPZ`aP=oi´- £ Ro× 4 ±> B< 
b¡ KB£^$eah`aOQP=YdpPZ¶]\[gidpi?+.-0/@1A  Äq- £ ¾ R× ¾ 4 P ¾q¿ $BCBCB DFE&efY3.5768:9A  Ä|- £@G¾ R× G¾ 4 P ¾q¿ $BCBCB H!E
ih%cL¶dpL%e3d"*B[\¥=I³ QefY%) À  À -JI 4 ¥Q¶dpLP=YdpLP=opPPJµ)[gidi´- £@G Ro× G 4 ~K325768L9ih%cLdL%efdMIzb× G Õ
  E ^aoMdL%P=opPPJµ)[_idpi´- £@G Ro× G 4 ~N+.-0/21¶ih%cLdLe3dI~  E  1 E±D^boPZ^3¢aP=oO_- £@G R× G 4 ~P+.-0/@18x   E  1 EBc=^aYdpea[\Y%iM^bYPefY%^aY%]\j^bYPop^^ad(^a¥Q) À  À ±SRZ 7ZÇ) ÂHY C\B aZ Å \Í%T7U -2806V29 U -LW/0X.Y7Z%-7+ 4 c=^aOQh)dpPZiMdpLPk^bhY%`a[_¢aPZYk8j5¨©PZipc=eaodpPZiZª)oh]_P«^f¥"i[_`aY¥1^ao Ø  Î -+ 4 ±Í 6.Z.Z[+!Y7\[]-:9J-o- £ R× 4 R_^`badc 4 eai´- £ Ro× 4 d^¶dLP]_[gidM^e`Fadc/±f'Á []Z7\Í a,AÃ T7U -28060V29 U -LW7/0X2Y7ZB-g) ! 1 4Í [³¥a´ Q'dLPZY
h [\¥Qa S«dL%P=Yi6.Z.Z[+!Y7\[]-:9J-o- £ R× 4 Rd+-0/@1 4h P=]giP
j )  0 $ 2 1 k
 # Ö ml 2 -n) ! 1 4j%o@p 8!qu{:r2suLt}%{Ng)  0 $ 2 1 x- £ © S'Ru
y× 4 j )Ê 0 $ 2 1¯0   Ø y-n)Ê 0 $ 2 1 4j [\¥Q)Ê 0 u 2 1¯0 '-7Q 4 ¥Q¶dLPZYi6Z2Z[+!Y7\v].-:9J-w- £ © SBR_
'× © S 4 Rm3257678:9 4j%o@p 8!qu{:r2suLt}%{Ng)Ê 0 $ 2 1¯0 /x- £ © S'Ru
y× © S 4 w \Æ
a± ±$À 3J\ÆCZò !¬X\,x!ZÇJ\u'^ ¯b^aLYi^bY !uiL^3£si"dL%efd[\Y§`bP=YPZopea]8dL[giOQP=dL^)§[gi"klPJddpP=oxb[_YQdPZoO§i^f¥cJ^aOQhdpe3dp[\^bY
d[_OQPZiZxudL%eaY^adLPZoXea]\`b^aop[³dpLO§i&°«oefY)[_c¬[_O¶%o^3¢bPZ?dpLP§ef]_`a^aop[\dLO k8jD[\Ydpo^))h%c=[\Y%`iP=¢aPZopea]ilPZcJ[ ² c¶e3deidoph%cJ¾
dh%oPi= #!¿x
%o^b^iPFe?)[ lPZoPZYbd$c=^aOQh)de3d[_^aY^ao)P=oXdp^^b)d[_OQ[\¼ZP¶dLP§OQP=OQ^bojDh%ipef`bPax&eaY%idh)[\P¹oPcJ[giPZ]\jD[\dpi
cJ^bOQ]\P=µ)[³djb±Dv]_PZeao]_jax"v^a]_]\[_Y%i$eaY% ts¬8op[³deaiZª
ef]_`a^bo[\dLO [_i'e?k%eac¬doeac¬8[_Y`?^aYPB[³dSY%P=PZ%id^Eid^boPefdS]_PZeaid £0yQzm{
É1ÊË&É:Ì
l^a]_jY%^aOQ[_ea]_iZxl£LP=opP £0yQzm{ )PZY^fdpPZidpLP¶OQefµ)[\O§ef]B¢3ef]_hPS^a¥ £ [\YEdLP']\[gidi +.-0/@1Q^boM3257678:9± s^adPSdL%efdXefYefop^;µ8¾
[_OQefdP¢3ef]_hP5^a¥ £yQz { [_iQih%cL dpL%e3d¶dLP?)[gidefY%c=P5klPJd£(P=PZY d£^o^8^adpi'^f¥dL%P`b[\¢bP=Y l^a]_j8Y^aOQ[gef]([_i'`aopPZefdP=oSdL%eaYS!Õ0
   ± (jcJ^bOQh)d[_Y`?dpLPl^a]_jY%^aOQ[_ea]_i)Ê! 1 ]_P=¢aPZ]k8jF]_P=¢bP=]ïxB°«oefY%)[gc¬_Z!(op^al^biPZ¹e?O¶P=dL^)¹dpL%e3dSid^boPie3dsOQ^id  ^b]\j8Y^bO¶[gef]giZx)£LP=opP  [gi(dL%PS)P=`boPZP«^f¥
dpLP$`b[\¢bP=Y^b]\j8Y^bO¶[gef] )L[giOQPJdpL^)[gi^bk¢8[_^ah%i]_jkP=ddpP=os£LPZY£ yQzm{¶[_iM]gefop`aPZodpL%efY  ±
R)± 
EI<J EI@KM<	=	

R)±_a±  C\	Z Á Æ Æ Á  fZ <Z Å \ Å]Y  Á  ¸ Å ÆB% Á Æ Å \ VÁ Z b); Á 'X¶  ÁÅY "Z7[]\'^ 8Y dLP ² oid%efod5£(P
)Pic=o[_kP?e§Y%e'ï¢aPea]\`b^aop[³dpLOk%ebiP^bYE¨ PicZefodPi=ª)oph]_P$^f¥"i[_`aY?£[\dLFeaY?PJµ)^bYP=Ydp[_ea]&kPZL%e;¢8[\^boZxeaY%?£(PoPc=ef]_]_PZ
v^a]_]_[\Y%iBefY%t ¬8o[\dpebi=ªZO¶P=dL^)x3£L%[_cLL%ebi
el^a]_j8Y^aOQ[gef]cJ^aOQ]_PJµ)[\dja±C6&PJdh%i
iL^3£¹dLe3d&dpLPl^a]_j8Y^aOQ[gef]gi
cJ^bOQh)dP
[_Ykl^fdpLDc=eaiPZiT + ! 1 -7+ 4 efY%K) ! 1 T eaoP©dL%P$ieaO¶PB*
Á  (Ì^a^´ºdi + ~Ä Á P kdxGeBd '¢oddeÂJhy{Ãlg]hy}f7xy{ ¶ u?dTg t vTh¢xg?l9Â?x¢Mhwvªg?ijd¯Bd¢ - £ R× 4 R £ QJRQ É ×
  t+ ! 1 -7+ 4  ) L 1 t «	uJd¢od + L 1 -7+ 4 - Á 4  
 #' +.- /"012 3 4 v¢h}­d7µg?i 7hg ¶yt xgeHiu?d ) L 1 x¢dziu?dÂJhy{Ãlg]hy}f7xy{ h}MÂ]Nijdekl¬hy{{ÃgJfxyg]e ¢ijx!?xy{ Bhy¢iuN} ¶
 ¢oh"hv ¶ nop^8^f¥Bº¹Pop^)cJP=P5k8j[\Y%h%c/dp[\^bY^bY £ efY×f±Í ¥1^bo £ ¥× ¥Q%xJ+ À  À -+ 4  ) À  À ¥+Q±Í ihl^biPXdL%efd¥1^ao ² µ)PZ¢3ef]_hPZiM^a¥ £ eaY%×X£(P«L%e;¢aP;+ L 1 -7+ 4 - Á 4 k) ! 1 - Á 4 ±r8[_Y%c=P
)  0 $ 2 1 - Á 4 (
 # Ö  l 2 -n) ! 1 - Á 4o4 (
 # Ö ml 2 -+ L 1 -7+ 4 - Á 4o4 k
 # 
 $# +.- Á © 
y×
  0  4 +  0 u 2 1 -7+ 4 - Á 4 R
dpLPoPZ]_efd[_^aY[_i%o^3¢bPZ§¥1^boW- £ © S'R_
'× 4 ±_8YdL%P$ieaO¶P«£Me;jax
)  0 u 2 1¯0  - Á 4  Ø  -n)  0 $ 2 1 - Á 4o4  Ø  -+  0 u 2 1 -7+ 4 - Á 4w4 +  0 $ 2 1¯0  - Á 4
eaY%i^¶dLPopP=]ge3dp[\^bY[giMop^3¢aP§¥1^aoW- £ © SBR_
'× © S 4 ±
KML8h%ih%i[\Y` ¨©PZipc=efodPi=ª(oph]\P¹^f¥¶i[_`aY%i5¥1^ao?op^3¢8[_[\Y`IefY ea]\`b^aop[³dpLO [_i^a]ge3dp[\Y%` dL%P¹opPZea]©op^8^fdi5^a¥'e ipmh%efopPJ¾ï¥1opP=P
l^a]_jY%^aOQ[_ea] + ~U9Ä Á P"c=^aY%i[gidi ² oid([_Y5cJ^bOQh)d[_Y`Qef]_]%dpLPX%ef[_opi- £ Ro× 4 ihcL§dL%efd T7U -28060V29 U -LW7/0X2Y7ZB-+ L 1 -7+ 4w4 SaxefYSdpLP=Y¶dp^«PZ)h%c=PMdLPef[_opiª- £ Ro× 4 ih%cL¶dLe3d T7U -.806V29 U -LW/0X2Y@Z%-7+ ! 1 -+ 4w4 `a[_¢aPi¬QX^aoªSaxadpea¬[_Y`c=eaoP(^f¥ldL%P^b[\Ydpi[_YdpLP«¥1^aopO ×Õ0
  dL%efd efopPXop^8^fdi^a¥_+Q±6
PJdh%i[_Ydop^))h%cJPi^aOQP«Y^fde3dp[\^bY%i*
VÁ \CZ1Z Å \¥Ì^Ì^;º	dTi + kd=x5Ng¡!xy¢7xijdMÂJhy{Ãlg]hy}f7xy{hvfeBd¯y¢odd  t £Hxge ×´ 
  i «µh5ghgg]d¯Bxyi¡dfg?ijd¯Bd¢ ¶ c­de'dgd¤Í +!Y@9 U V.Y6@1%-7+ 4  %- £ Ro× 4 R £ QJRoQ É × 
  R+CL 1 -7+ 4 -Q 4! QJR T@U -2806V.9 U -LW/X2Y7Z'-+CL 1 -7+ 4w4 bS'BRÍ#" V U2U -7+ 4  %-QJRQ 4 %$%- £ Ro× 4 R- £­ SBR'&×"Õ
)( 4 ~P+!Y@9 U V.Y6@1I-7+ 4 BRÍ 325768L9]-7+ 4 »%- £ Ro× 4 ~ " V U.U -7+ 4 Ro+ ! 1 -7+ 4 -7Q 4 QN%RÍ +.-0/@1N-7+ 4  %- £ Ro× 4 ~ " V U2U -+ 4 Ro+ ! 1 -+ 4 -7Q 4! ¥Q?R T7U -286V29 U -!W/0X2Y7Z'-7+ ! 1 -+ 4w4  Sy%RÍ \@/-:9-7+ 4  %- £ Ro× 4 ~ " V U2U -+ 4 Ro+ ! 1 -+ 4 -7Q 4! ¥Q?R T7U -286V29 U -!W/0X2Y7Z'-7+ ! 1 -+ 4w4 QN%Æ
o^bO´dL%P$cJ^aopopPZc/dpYPZipi^f¥v^a]_]\[_Y%iefYt ¬op[\dpeaiZªef]_`a^bo[\dL%Ox8dp^a`bPJdL%P=oM£[³dpL6&P=OQO§e§R)±_ax)[\d¥1^a]_]\^3£si*Í 8¿¥¬+·[gisipmbhefopPJ¾ï¥1oPZPaxbdLPZYP+!Y@9 U VY6@1I-+ 4 [_i ² Y[³dpPaxÍ#" V U2U -7+ 4  +!Y@9 U V.Y6@1I-7+ 4 $ 325768L9]-7+ 4 $ +.-0/@1N-7+ 4 $ \@/-:9-+ 4 xÍ I¹[gieS^i[\d[_¢aP©o^8^fd(^f¥+[\¥BeaY%§^aY%]\jQ[\¥ -+*- £ Ro× 4 ~ +.-0/@1J-+ 4 R I~ L 1 4 ^bo-+*- £ R× 4 ~ 3.5768:9-+ 4 R I)×Õ0
  4 ±
KML8h%iZxZ£L%efdPZ¢aP=o&dLPidoe3dpP=`bj h%iPZx;[gi^b]_efd[_Y`(dLPoPef]fop^8^fdi^f¥J+ h%i[_Y` ®©ilP=Yi¬8juª i
OQPJdL%^8c=^aY%i[gidi[\Y$c=^aOQh)dp[\Y%`
" V U.U -7+ 4 ±KMLP)[ lPZoPZY%cJPiMkP=d£PZP=YdLP[_OQ]_P=OQP=Ydpefd[_^aY%ieaoPB*
a±(dpLPOQPJdL%^8¥1^boscJ^aOQhd[_Y`¶dLPl^a]_j8Y^aOQ[gef]giª+C! 1 -+ 4 xR)±(dpLPF^bop)PZo5^a¥doe;¢aP=oipef]^f¥SdLPFdopP=P'* P=)dpL)¾ ² opid5¥1^bo?v^a]_]_[\Y%iefY ts¬8op[³deaiZªef]_`a^bo[\dL%Ox koPea8dpL)¾ ² opid¥1^bo
°«oefY%[_c¬uª ief]_`a^aop[\dLO 1kh)d©dLPSY^))PZisd^5cLPc¬ux£L[gcLEefopPPJµeacJd]_j5dpL^biP$^f¥ " V U2U -7+ 4 xl^Y^fdX)P=lP=Y%?^bYdpLP^ao)P=o/x
±(dpLPs£Me;jdLP Y^))PZi"^a¥ " V U2U -+ 4 efopPsid^aopPZ&±8Yv^a]_]_[\Y%iefY%Qts¬8op[³deaiZªaef]_`a^bo[\dL%Oxbe«Y^))Ps[gi"oPZopPZiP=YdP'kl^fdpLk8jeQef[_oG- £ R× 4 eaY%dLPSc=^aopoPil^aY)[\Y%`¶l^a]_j8Y^aOQ[gef]+ ! 1 -7+ 4 xk%h)d £(POQe;jidp^aopP5- £ R× 4 ^aY%]\j?efY%?c=^aOQh)dpP+ ! 1 -7+ 4 ^bY?P=O§efY%&x)h%i[_Y`.6&PZOQOQeR±\b±
Ë
Ë¸ÒyÙNÚ!ÛÛwÜ
KMLPSc=^aOQh)de3dp[\^bYdp[\OQP$^a¥dLP$opPZih]\d[_Y`§[_O¶%]\PZO¶PZYdpe3dp[\^bYE)P=lP=YisOQ^bid]_j5^bYD[³dpP=O ax£L%[\]_PdL%P$OQP=OQ^aopj5h%ipef`bP
)PZPZY%i^bY[\dPZOQi©R'eaY%?±
tc=c=^ao)[_Y`d^D[\dP=O R)x£(P§YP=P¹d^ ² µ efY¦^ao)PZo$^f¥(doe;¢aPZopipef]^f¥ " V U2U -7+ 4 ±?r)h%cL efY¦^ao)PZo$c=efY ^bk8¢[_^ahi]_jEklP)P)h%cJP¥1op^aO eSdp^fdef]^ao)PZo[_Y`S^3¢bP=o  2 T d^Q^bop)PZo(dLP«%ea[\oi;- £ R× 4 T efY%£[_]\]&klPe¶%efoefOQPJdpP=oM^f¥^ahoM`bP=YPZo[gcef]_`a^bo[\dL%Oxdp^a`aP=dLPZo£[³dpLdLP«¥1^b]\]_^3£[\Y%`S¥1hYc/d[_^aYi*Í ]!Y]L9[]6@1] U " V U2U -+ 4 [\Y[\d[gef]_[_¼=PZiefds]\PZ¢aPZ] £ ¥Q¶dLPiPJd Ø oPZopPZiP=Yd[_Y`'dLP£(^aop¬8[\Y`¶ih%k%iP=ds^f¥ " V U2U -7+ 4 ±Í - £ Ro×R 4	 U 9
 U 
7/.Z U - Ø R 4 def¬bPZidL%Ps]\^3£(PZidY^))PG- £ Ro× 4 ^f¥ Ø £[³dpL§oPilPZcJd"d^dpLPs^ao)PZo[_Y`=xaopP=OQ^3¢aPidpL%e3dsY^))PX¥1op^aO Ø xefY%iP=dpi·d^5+ ! 1 -7+ 4 ±Í -.R Ø 4 6Z2Z0X8.8 U -2-0/0V[-y-w- £ Ro× 4 R.R.R Ø 4 eai©dp^ Ø dL%Pih%cZcJPii^aoXY^))PZi«^a¥;- £ Ro× 4 xBipe;j- £ © SBR_
y× 4 eaY%- £ © S'Ru
y× © S 4 xdpef¬8[_Y`'cZefopP ^a¥&dLP«c=ebiP©£LP=opP.-SÕ
 4 ¥QJ8[\YdL%[_iMc=ebiPbxadpLP«Y^))P=- £ © SBR_
y× © S 4 [giMea)Pdp^'dpLP$iPJd§±
¨©[ uP=opP=Yds[_O¶%]\PZO¶PZYdpe3dp[\^bY%iM^f¥dL%PZiP«¥1hY%c/dp[\^bY%i£[_]\]
]\Pea5d^)[ lPZoPZYdidoe3dpP=`b[\Pi(¥1^aoscJ^bOQh)d[_Y`Q^aosid^bo[_Y`¶dL%P
² Y%ea]^ao[_YdP=opOQPZ)[ge3dpP«oPih]\dpiZ±"KML8h%i£(P«c=^aY%i[g)P=o(dL%P=O eai(%efoefOQP=dP=oi(^f¥dLP`bP=YPZo[gcXef]_`a^aop[\dLO*
 Á \ Á !ZÇ  VÁ Z b); Á 
; \=< B t ipmh%efopPJ¾ï¥1opP=PQ^b]\j8Y^bOQ[_ea] +¸£[³dpLef]_][\dpi'l^bi[³dp[\¢bPo^8^adpi[_YPQ?RSPïxdL%oPZP§¥1hY%cJd[_^aY%i4]!Y]L9]6@17] U " V U2U x
 U 9
 U 
7/.Z U eaY%K6Z2Z0X8.8 U -2-0/0V[-©eaY%?efY^ao)P=op[_Y` ^3¢aPZo  2 ±> B< 
 KMLP]_[gidi»(3257678:9]-7+ 4 efY   +.-0/21J-7+ 4 ±
SRZ 7ZÇ) ÂHY C\B aZ Å \¡ T7U -28060V29 U -LW7/0X2Y7ZB-+ 4 h%i[\Y`§¨©PZipc=eaodpPZiZª)oh]_P«^f¥i[_`aY¥1^ao Ø  Î -+ 4 ±
f'Á []Z7\Í   R   R Ø  ]dY]L9]621] U " V U2U -7+ 4Í £L[_]\P Ø    )^h - £ Ro×R 4	 U 9
 U 
7/Z U - Ø R 4h a  T@U -2806V.9 U -LW/X2Y7Z%- 4h [\¥Qa S«dL%P=Y    $ I- £ R× 4 h [\¥QaWS«dL%P=Y³-.R Ø 4 6.Z2Z0X828 U -2-0/V[--o- £ R× 4 R=R5R Ø 4w \Æ
R)±ÓR)± 
Å  Á Z=3) Á []Z Á % d< Á  'ZÇ 7Z!a)"Z Å \ Å]Y  ¸ Á  Á \ Á ZÇ F [ Å Z1 ¸ ^ 8YEdL[gi©iPZcJd[_^aYE[\d©[gi«iL%^3£Y?dL%efd
kl^fdL?v^a]_]\[_Y%ieaY%§ts¬8op[³deaiZªbea]\`b^aop[³dpLO ÓR"efY%§°«oefY%[_c¬uª iidpopefdPZ`aj_Zlc=eaY§kPX)PZipcJop[_kPQ[\Y§dpP=opO§i^f¥udpLP `bP=YPZo[gc
ef]_`a^bo[\dL%Ox8h%i[_Y`SdpLP x}.d ¥1hY%cJd[_^aY%i&]!Y]L9]:6@1] U " V U2U x  U 9
 U" 
7/.Z U efY 6.Z2ZX828 U -.-0/V[-3x8dLP«^aY%]\j)[ uP=opP=Y%c=PklP=[_Y`¶dLP^bop)PZo[_Y`¶h%iPZ±º¹P«dLPZY?PZ)h%c=Pe'Y%P=£»efY%i[_OQ]_P«ea]\`b^aop[³dpLO´£L[gcL?[_iM^b)d[_O§ef][_YdpP=opO§iM^f¥BOQPZO¶^boj
h%ipef`bPa±_8Y5dpLPopPZidM^a¥BdpLP%eaPZoZxJ+ ~UÊÄ Á P([_ieQipmh%efopPJ¾ï¥1oPZP©l^a]_j8Y^aOQ[gef]£[\dLDef]_][\dpiop^8^fdpi([_YPQ?RSTP¿±
R)±ÓR)±_a± h{{gJ=xyg]e  ¢ijx!?xy{ %h¢iuI} ¶ v^b]\]_[_Y%isefYDts¬8o[\dpebi=ªef]_`a^aop[\dLO¸cJ^aYi[gidi[_YEcJ^aOQhd[_Y`opPZcJh%opi[\¢bP=]_j§dL%Pl^a]_jY%^aOQ[_ea]_iÊ+_! 1 -7+ 4 ¥1^ao´- £ Ro× 4 ~ " V U2U -7+ 4 h%i[_Y`¶eQ)PZ)dL¾ ² oidMidoe3dpP=`ajb± (j[_Ydop^))h%cJ[_Y`SdLPX¥1^a]_]_^3£[\Y`¶^ao)PZo[_Y`^3¢aPZo  2 *
- £ Ro× 4     1  - £ G Ro× G 4 #%$ - ×
   × G
 $E 4 ^bo -w- ×
   × G
 $E 4 eaY%)- £  £ G 4w4 R
£(PXcZefY5Peai[\]_jiL^3£ dLe3d(dL[gicJ^bY%i[gidpi([\Y?cJ^bOQh)d[_Y`'dLP«l^a]_j8Y^aOQ[gef]gi9+ ! 1 -7+ 4 [_Y[_Y%c=oPeai[\Y`'^ao)P=o(£[\dLoPilPZcJdd^    1 8±º [\dL?v^b]\]_[_Y%ieaY%ts¬8op[³deaiZªidoe3dpP=`bjaxfdpLP l^a]_j8Y^aOQ[gef]+CL 1 -+ 4 [giYP=P)PZQ¥1^bodpPZid[_Y`$dpLP Y%^8PZi- £ © S'Ru
y× 4 eaY%- £ © S'R_
'× © S 4 dL%efdXopPZmh[_opPdLPQcJ^bOQh)dpefd[_^aYE^a¥ +_ 0 $ 2 1 -7+ 4 efY(+_ 0 $ 2 1¯0 y-7+ 4 x&i^5dL%efdX£(PSL%e;¢bPd^oPZopPZiP=Yd" V U.U -7+ 4 k8je¶]_[_ids^f¥P=]_P=OQP=Ydi^f¥BdLP«¥1^boO - £ Ro×yRo+_! 1 -7+ 4o4 ±º¹PPJµ8dPZY%cZefY^bY[gc=ef]_]_jQdLP^bop)PZo[_Y`¶h%iPZk8j§dpea¬[_Y`*
- £ R×R 4     1 ­- £ G R× G R G 4 #&$ - £ Ro× 4     1 f- £ G R× G 4 Æ
KML8h%i(dL%P$ilPZc=[_ea]\[_¼Zefd[_^aY
' U Y U V].8 T@U -2806V.9 U -!-m]!Y]L9]6@17] U " V U2U( 1.6@-2-2]8NR  U 9
 U" 
7/0Z U)( 16-2-.].8IR_6.ZZ0X[8.8 U -2-:/Vv- ( 1.6--@]8"R    1  4
[_O¶%]\PZO¶PZYdpi©v^b]\]_[\YiefY%ts¬8op[³deaiZªef]_`a^aop[\dLO£[\dLdpLP«¥1^a]_]\^3£[_Y`QiP=ds^f¥B¥1hY%c/dp[\^bY%i*
É1ÊË&É:Ì
Z\	ZòZÇ 7Z! Á ·  Á8Á7 òZÇ 
f'Á []Z7\ÍØ  %-7Q?RoQ?Ro+ 4 %w \Æ
r8[_Y%cJP$ea]\]l^a]_j8Y^aOQ[gef]giª+CL 1 -+ 4 efopPidp^aopPZ[_YdLP$iPJd Ø x8dLP«¥1hYc/d[_^aY  U 9
 U 
7/.Z U [_idop[\¢8[gef] *[ Á  `DÁÄ.`DÅ Æ Á7 ÇZÇ 
f'Á []Z7\Í - £ R×R 4  n|r  3 - Ø 4Í oPZOQ^3¢aP=- £ R×R 4 ¥1op^aO Øw \Æ
ÆBÆ  B b  Á Z Å ;  ò"Zò 
f'Á []Z7\Í v^aOQh)dpP^ 
 # Ö  l 2 -  4 Í v^aOQh)dpP Î  Ø y-J^ 4 Í [³¥ Î -7Q 4 Q¶dL%P=Y    $ %- £ © S'Ru
y× © S 4 ÍØ  Ø $ I- £ © SBR_
'×R ^ 4 R- £ © S'Ru
y× © SBR Î 4 w \Æ
R)±ÓR)±ÓR)±
	 ¢oxyg]e7   fx{ %h¢iuI} ¶ 8Y_Z!¿x°«oefY%)[gc¬§op^al^biPZd^Q[\OQop^3¢aP$v^a]_]_[\Y%ieaY%ts¬8o[\dpebi=ªea]\`b^aop[³dpLO´k8j5cJ^bO¶¾h)dp[\Y%`?dLPQl^a]_jY%^aOQ[_ea]_i«]_P=¢bP=]k8jE]_P=¢aPZ]"[\YidpPZea^f¥Mh%i[\Y%`e?)PZ)dL)¾ ² oidSidoe3dpP=`bja±'tcZcJ^bop)[_Y`d^?^ah%o$)P ² Y%[³dp[\^bY%i=x
°«oefY%)[gc¬uª iMea]\`b^aop[³dpLO´[_i )P ² Y%PZeai*
' U Y U V].8 T7U -2806V29 U --b]!Y]L9[]6@1] U " V U2U)( 16--@].8%R  U 9
 U" 
@/.Z U( 106-.-@]8IR_6.Z.Z:X828 U -.-0/V[- ( 1.67-2-2]8!R 4
£LPZoPXdL%P^ao)P=op[\Y%`  ^3¢aPZo  2 c=efYklP$)P ² Y%PZ?eai(¥1^b]\]_^3£si*
- £ Ro× 4   - £ G Ro× G 4 #%$ - £  £ G 4 ^ao -o- £  £ G 4 eaY%z-7×L× G 4o4 Æ8Ykl^fdpLi[³dph%e3dp[\^bY%i£(P©cZefYopP=O§eao¬'dL%efd " V U2U -7+ 4 [giYPZ¢aPZo¥1h]_]_jQid^boP±"t iY^fdp[_c=PZ§k8j§°«oefY%)[gc¬\!ïx8[_Y?v^b]\]_[\YiefY ts¬8o[\dpebi=ªBef]_`a^aop[\dLO?x&dpLP5Y8hO'kPZo$^f¥sid^boPPZ]\PZOQP=YdpiS^f¥ " V U2U -7+ 4 [gi=- £yQz { 4 £LPZoPSÕ
   + )P=Y^adPidL%POQ[\Y%[\O§ef]([_YbdpP=op¢3ef](]\PZY`fdpL [\Y dLP ² Y%ea]opPZih]\dZx"£L[_]\P[\Y °«opeaY%)[gc¬lª iSea]\`b^aop[³dpLO [³d¶[_i=-  4 £LP=opP  P=Y^adPZiSdL%P)PZ`aopP=PX^f¥dLP[_Y[\d[gef]&l^a]_j8Y^aOQ[gef]ï±
R)±ÓR)± ±  } Â{|d}.dT}.h¢l:whÂ]i }=xy{x{ %h¢iuI} ¶ tc=cJ^bop[\Y`«dp^S¨©P ² Y[\d[_^aYFa± $efY%.6
P=OQO§eSR)±_axef]_]dpLP l^a]_j8Y^aOQ[gef]giYPZPZ)P¶ho[_Y`XdL%PMdoe;¢aP=oipef]8^f¥ " V U2U -7+ 4 c=eaYQkPs)P)h%c=PZ'¥1o^bOdL%P[\Y[\d[gef]^b]\j8Y^bOQ[_ea]J+Q±Bº¹Psc=eaY'dpL8h%ioPZopPZiP=Yd" V U.U -7+ 4 i[_OQ]\j k8j e¦]\[gid^f¥%ea[\oi(- £ Ro× 4 efY% c=h%idp^aOQ[_¼=PDdpLPE¥1hYc/d[_^aYiF!qLtlf})%888%xt)ay p  ¹eaY%6.Z2Z0X828 U -2-0/V[-©eai(¥1^b]\]_^3£si(d^Q`aP=d e¶Y%e'ï¢aPXkh)dsOQP=OQ^boj¾¿^a)dp[\O§ef]ea]\`b^aop[³dpLO*Z\	ZòZÇ 7Z! Á ·  Á8Á7'Å \=
f'Á []Z7\ÍØ  %-7Q?RoQ 4 Bw \Æ
KMLP$l^a]_j8Y^aOQ[gef]gi + ! 1 -7+ 4 eaoPY%^fd©id^boP[_YDdpLP$opP=opPZiP=Ydpefd[_^aY^f¥ " V U.U -7+ 4 xk%h)d©efopP$cJ^bOQh)dPDe3d©P=O§efY%?k8jdL%P«¥1hY%c/dp[\^bY  U 9
 U 
7/.Z U * [ Á  `DÁbÄ.`DÅ Æ Á7'Å \=
f'Á []Z7\Í - £ R× 4  nqr! - Ø 4Í oPZOQ^3¢aP=- £ R× 4 ¥1o^bO ØÍ   
 #' Ø 1 Ö ml 23 -7+ 4w \Æ
¨©hP«d^QdpLPi[_OQ]\P$idoph%cJdhopP«^f¥ Ø xdLP«¥1hYc/d[_^aYi6.Z2ZX828 U -.-0/V[-©[giM¢aPZoj5iL^bod"*
Ë
Ë¸ÒyÙNÚ!ÛÛwÜ
ÆÆ  B b  Á  Å 3 'Å \BZ
f'Á []Z7\Í [³¥.-wS!Õ
 4 Q¶dL%P=Y    $ %- £ © S'Ru
y× © S 4 ÍØ  Ø $ I- £ © SBR_
'× 4 R"- £ © SBR_
y× © S 4 w \Æ
º L%efdP=¢bP=oMdpLP^ao)P=op[_Y` h%iPZx8dpLP$ef]_`a^bo[\dLO
' U Y U V]8 T7U -286V29 U -N-m]Y]L9[]:621] U " V U.U( /:Y-L9]R  U 9
 U" 
7/.Z U( /Y[-:9R_6Z.Z0Xv828 U -.-/V[- ( /Y[-:9]R 4
[giS^b)d[_O§ef]([\YdP=opO§iS^a¥sOQP=OQ^aopjhiea`aPax")h%P5dp^EdL%P5£Me;jFdpLPY%^8PZi'^f¥ " V U.U -7+ 4 efopP5id^aopPZ1^aY%]\j¦^aY%P5%ea[\o'^f¥[_YbdpP=`bP=oiM¥1^aosPeacLDY^))P!/± Ë Y]_j5d£(^l^a]_j8Y^aOQ[gef]giYP=Pd^klPSid^boP*dpLPS[_Y[\d[gef]
l^a]_j8Y^aOQ[gef]C+¤eaY%dL%PScJhopopP=Yd
^aY%P»¥+C! 1 -+ 4 ±KML[gisY%e0'Ç¢bPSef]_`a^bo[\dL%O [gis]_PZipi P=½cJ[_P=Yd©[_YDdPZoO§i ^f¥cJ^bOQh)dpefd[_^aY?dp[\OQP'dL%eaY¹v^a]_]\[_Y%i©efY%Et ¬8o[\dpebi=ª^aYPShP$dp^
dL%PsOQPJdL%^8QhiP¶¥1^aoc=^aOQh)dp[\Y`$dLPsl^a]_j8Y^aOQ[gef]gi¬+ L 1 ± Ë h%o`a^ef])[_YQdLPsY%PJµ8diPZc/dp[\^bYQ[_id^op^al^biPsefY^adLPZo"£(e;j^f¥cJ^bOQh)d[_Y`«dpLP^b]\j8Y^bOQ[_ea]_i+ ! 1 xa£[\dL§Y%^^3¢aP=opLPea$[_Y¶dPZoO§i"^a¥uc=^aOQh)de3d[_^aY'd[_OQPax£L[_]\P¬bP=P=%[\Y`«^b)d[_O§ef]_[³dj[_YdpP=opO§iM^f¥O¶PZOQ^aopja±
%± W Ê@		>f@HNK @	D@	D%FCOK8Y»dL%Pefkl^3¢aP iPZc/dp[\^bY%iZx$£P c=^aY%i[g)P=opPZ d£(^ £PZ]\]'¬Y%^3£Y»ea]\`b^aop[³dpLO§i³ïv^b]\]_[\YiFefYts¬8o[\dpebi=ª O¶P=dL^)eaY%
°«oefY%)[gc¬uª iS¢3efop[_eaYbd$keaiPZ ^bY ¨©PZipc=efodPi=ªoph]\P^f¥Xi[_`aY&±%(^adL idoe3dpP=`b[\Pi$L%e;¢bPea¢;eaYdpef`bPZi'efY% )ope;£keac¬)i$[_Y
dPZoO§i«^a¥OQP=OQ^aopjEh%ipef`bP¿v^a]_]\[_Y%ieaY%¦ts¬8o[\dpebi=ªuOQPJdpL^)¹[_i«klPJddP=oS£LP=Y £ yQzm{5[gi«]_PZipiXdL%eaYdpLP§Y8hOSklP=o^a¥opPZea]
op^^adpiZx8£L[\]_P$°«oefY%)[gc¬uª i(idoe3dPZ`aj§[giMkP=ddpP=os[_Y5dpLP^fdpLP=ocZeaiP"kh)dsL%e;¢bP dpLPieaOQPXklP=Le;¢[_^aoM[_Y5dpP=opO§iM^f¥"cJ^aOQh¾
dpefd[_^aY5d[_O¶Pb±"ºP«ef]gi^Sop^al^biPZe'Y%e0'Ç¢bPsOQP=OQ^aopj¾ï^b)d[_O§ef]uef]_`a^aop[\dLO?±s^3£(P=¢aPZoZxbY^aY%P©^a¥&dLPiP©dL%oPZP©OQPJdpL^)i([_i
^ad[_OQea]k^adL?[_YdpP=opO§iM^f¥d[_O¶P$eaY%O¶PZOQ^aopjh%ipef`aPb±
º [\dL¦dL%P§hY[ ² PZ¹¥1oefOQP=£(^aop¬D£(P¶%o^b^iPx
^bYPcJ^bh]_PZebi[_]_ji£[³dcL¥1op^aO ^aYPidoe3dpP=`ajEd^EefY%^fdL%P=o^aY%P¶k8j
i[\OQ]_j§cL%efY`b[\Y%`dLPX^ao)PZoh%iPZ5ho[_Y`dpLP«cJ^aOQhdpe3dp[\^bY8L^3£(P=¢aPZo£(Ps£[\]_]uY^fdM)P=¢bP=]_^aQdpL[_i([g)PZe$¥1hodLPZoZx8i[_Y%c=P
dL%Pef]_`a^aop[\dLO PZipcJop[\klPZ¹[_YdpLP5iPZc=^aY%%efod$^f¥(dL%[_i$iPZcJd[_^aY¦£[_]\]klPiL^3£Y¹d^DklP§^a)dp[\O§ef]¥1^aokl^fdL¦dp[\OQPeaY%
OQP=OQ^aopja±8Y dpLP ² opid'efod'£(PiL^3£L^3£d^¹lP=o¥1^aopO P=½cJ[_P=Yd]_j¦dLPd£(^FOQ^bidSdp[\OQPJ¾cJ^bY%ihOQ[\Y`%efod'^a¥sdL%P`bP=YPZo[gc
ef]_`a^bo[\dL%O*ldpLP"doefYi]ge3dp[\^bY;+.- Á © × 4 efYcJ^aOQhd[_Y`s¨ PicZefodPi=ªJkl^ah%Y%±B%o^bO Y%^3£^bY&xZ£(PeaipihOQPdLP(cJ^8PJ½cJ[_P=Ydi^f¥dL%PXl^a]_j8Y^aOQ[gef]giefopP«[\YdPZ`aPZopiZ±
±_a±w  'Z Á \uZ3J\BòZ Å \J\Æ·  Å  < 
)Z Å \ Å]YGVÁ Z b); Á 'XM Å C\BÆ ^ º L%efdPZ¢aP=o«dpLPidoe3dPZ`ajDh%iPZ&x&dL%P
O§ef[_Y cJ^bO¶%h)dpefd[_^aY [_Y dLPef]_`a^bo[\dLO	)q%bu~
%{8~a}a2t{'[gi$dpL%e3dS^a¥M+CL 1 x£L[gcLc=^aY%i[_idpi$[\Yea]_j8[\Y`efY L^a¾OQ^fdpLPJdp[_cdoefY%i¥1^aopO§e3d[_^aY ^a¥dLP¥1^aopO Ö 2 efY%eDdoefYi]ge3dp[\^bY ^f¥dL%P5¥1^boO Ø ½ ± Ë k8¢8[\^bh%i]_jaxdpLPdpopeaY%i]ge3dp[\^bY [_idL%POQ^bid'P=µ)PZY%i[_¢aP^alP=oe3dp[\^bY&xi[_Y%c=P Ö 2 opPZmh[_oPi$^bY]\j =-  4 eao[\dL%O¶P=d[gc5^bPZopefd[_^aY%iZ±Fº L%P=Y SaxiP=¢aPZopea]efhdL^bopisT ¥1^ao«PJµeaO¶%]\P¶[\YL_Z!T op^al^biP'i^a]_h)dp[\^bY%i©¥1^ao)^a[_Y`dLP¶dpopeaY%i]ge3dp[\^bY Ø -+ 4 hi[_Y` =-  2 4 ea)[\d[_^aYiT eaij8OQ)d^ad[gc=ef]_]_j'¥òebidpP=oMOQPJdpL^)iefopPXea]_i^S`b[\¢bP=Y[\Yz 'uT £LP=opP  [_i(dpLP)P=`boPZP ^a¥
dL%PX`b[\¢bP=Y^b]\j8Y^bO¶[gef]ï±"^bo
PJµeaO¶%]\Pbx&dL%P§¥1^a]_]\^3£[_Y`doefYi¥1^boO§e3dp[\^bYFh%iPZi=-  2 4 ea[³dp[\^bY%i$efYO'h]\d[_]\[gc=efd[_^aY%i¥1^ao$cJ^bOQh)d[_Y` Ø ½ -7+ 4 eaY%^aY%]\j =-  2 4 eb)[\d[_^aY%iM£L%P=Yf S'*6
PJdf+.- Á 4  ¼ #¾|¿À s ¾ Á #N¨ ¾ kP5eE^b]\j8Y^bO¶[gef]ïxefY%B- Á 4  ¼  ¾q¿À s ¾ Á T¨ ¾ klP§dL%Pa¾ÇdpL¥7Q É  É   ^aopYP=oª il^a]_j8Y^aOQ[gef]%ebii^)cJ[ge3dPdp^W+ òY^fdpPMdL%efdµ+  #JJ±"^aoeipc=ea]_eao¬×(eaY%QefYQ[_YbdpP=`bP=oQ­ É  x£(P«L%e;¢aPB*
  - Á © × 4  Á  T¨ - Á © × 4© × T¨ - Á © × 4	© s  Æ
KML[gi©¥1^aopOSh]ge`b[\¢bPZi ei[\OQ]_P¶ea]\`b^aop[³dpLO¸¥1^ao«cJ^bO¶%h)d[_Y`PJ½cJ[_P=Yd]_j Ø 1 -+ 4 - Á 4 v#- Á © × 4 ±´8¿¥9+.Ä £ P)PZY^fdpPZi©dL%P£ ¾ïdLDcJ^8P=½§c=[\PZYdM^a¥eQl^a]_j8Y^aOQ[gef]+Qx%efY?ef]_`a^bo[\dL%O´dL%efdscJ^aOQhdPZi )PZidoph%c/dp[\¢bP=]_j Ø 1 -+ 4 c=eaYklP$)PZipcJop[_kP5k8j*
8)}0qu{b}0t
; \=< B t»^b]\j8Y^bO¶[gef]+ ^f¥)P=`boPZP  opP=opPZiP=YdPk8j5[\dpic=^8PJ½cJ[_P=Ydpiª+.Ä QP¯RÆÆÆR+.Ä  P¿x%efYeQipc=ef]gefoª×3±
¶ aZ Å \ sP=]geac=P©dpLP$cJ^8P=½§c=[\PZYdpiM^f¥¬+·k8j5dL^iP«^f¥_+.- Á © × 4 ±Í f'Á []Z7\
h ¥1^ao `¬ SXd^  ¥1^ao £   `"d^  S;+.Ä £ P+.Ä £ P © ×T+.Ä £ © STP¯Í w \Æ
É1ÊË&É:Ì
KMLP%eaodp[_c=h]gefoc=ebiP«£LPZoP´×M S[gi[_YdP=Yi[_¢aPZ]\jhiP5k8j T7U -28060V29 U -LW7/0X2Y7ZB-  4 £L[gcLDef]_[_PZi¨©PZipc=efodPi=ª)oph]_P«^f¥i[\`bYS^aYSdLPMl^a]_j8Y^aOQ[gef] Ø  Î - 4 ±KML%P¥òebc/ddL%efd Ø  h%iPZi^bY]\j$eb)[\d[_^aY%i]_PZebiBd^efY'[\OQl^aodpefYd"^ad[_O¶[_¼Zefd[_^aYSdL%efdopP=¢bP=YdpiM¥1op^aO cJ^bOQh)d[_Y`5¥1h]\]_j Ø  Î - 4 T £[\dL^bh)d©]_^8^bi[\Y`§[_Y)¥1^boO§e3dp[\^bYTVk8jdPidp[\Y`5[³¥"dpLP'c=^P=½cJ[_P=YdpisdL%efdopP=O§ef[_Y5dp^§kP'ea)Pea]\]
L%e;¢aPXdL%P$ieaO¶P$i[_`aYdL%eaYdpLP]geaid cJ^8PJ½cJ[_P=Yd c=^aOQh)dpPZ1[_YEihcLe§cZeaiPax)Y^eb)[\d[_^aY%ea]
¢3efop[_efd[_^aY^f¥"i[_`aY£[\]_]
eaPefo*
T7U -.806V29 U -LW/0X2Y@Z
; \=< B t»^b]\j8Y^bO¶[gef] ^f¥")PZ`aopP=P  ±
> B< 
 KMLPopPZih]\d^f¥¨©PZipc=eaodpPZiZªh]_P^f¥i[_`aY¥1^ao Ø  Î -  4 ±f'Á []Z7\
a±(¥1^ao `¬ SXd^ Í ¥1^ao £  `)^3£Yd^S)^
h .Ä £ P] .Ä £ P © .Ä £f STP¯Í a  Y8hOSklP=o^a¥i[_`aY?cL%efY`bPZi([_Y 5Ä QyP RÆÆÆR.Ä `  SPÍ [\¥QaªQSdpLP=Y?`b^fd^§R
R)±?a 2  Y8hOSklP=o^a¥i[\`bYcLefY`bPZi([\Y .Ä `  STP¯RÆÆÆR5Ä  P±MoP=dhopYga 2 
w \Æ
5Á  !^a^)c­d´}.xlxy{ h.ijhÂiu?dfh}MÂ]Nijxi 7hgx!;hhygzx a 2  S ¶
5Á  !^Ì^ ,e  Md¢odg?i«µxl)hwvÂ?dT¢vThy¢}fgIzx±i¢xgJ{|xyi7hygLkl(xgHg?ijd %d¢ × hgJi­gH«¬¢igI +.- Á © × 4 +.-7×'- Á Õy× © S 4w4  Ö  l 1 Ø  Ö 1 -7+ 4 - Á 4¶Å iM}.xl(kd vTxi¯d¢.iu?xg " V760Y-01.69 U gd.«µd}=xylIdMvTx!i;xy{ %h¢iuI}fªvThy¢}­N{Ãi Â{Ãlg%.hy¢e¡"7egI.kTl × ¾ ¶ g]hyiu?dT¢xBe¡xgi¯xBd iuJxyi	«µdg]ddeGi¯hG«¬¢i¯dxfi¢xgJ{|xyi7hyg´Â¢ohdeN¢dklfhyg]d;hg{Ãl t«	uI7u)xyg(IdvTxiÊxy{ Bhy¢iuN}Gfi¯h"h   ¶
±ÓR)±   Á  Å  ÂuÃ J\BÆ Z  ÁaÃÅ <Z	   7[ Å Z1 ¸ ¥^ t i©iPZP=Y?[\Y?dpLP'eak^3¢bPiPc/d[_^aY
xdL%PScJ^ids^a¥dpLP$^bPZopefd[_^aYØ 1 )PZPZY%iXidpo^bY`a]_j^bY?dLP$[_YdPZ`aP=o×«£L[_cLDO'h%id kP'eai iO§ef]_]
eai ^ii[_k]\Pb± Ë k8¢8[_^ah%i]\jbx^aY%P$L%eaid^5c=^aY%i[_P=os[_Yop[\^bo[\djiO§ef]_]
¢3ef]_hPis^f¥×.QJ*MY^fdpL[_Y`§d^cJ^aOQhdPaxCS'*MefYEea]\`b^aop[³dpLOdpL%e3dXh%iPZis^bY]_jea%)[³dp[\^bY%i/±sKML[gi P=µ)]_ea[\Yi
dL%P^3¢aP=opLPea§[_YdP=opO§iM^f¥"cJ^bO¶%h)dpefd[_^aYd[_O¶PklPJd£(P=PZY
' U Y U V]8 T7U -286V29 U -!-m]dY]L9]621] U " V U2U( /:Y-L9]R  U 9
 U" 
7/.Z U( /Y[-:9R_6Z.Z0Xv828 U -.-/V[- ( /Y[-:9BR 4
efY
' U Y U V].8 T7U -2806V29 U -!-b]!Y]!9]6@1]  U " V U.U( 1.6@-2-@]8IR  U 9
 U" 
7/0Z U( 167-2-@]08NR_6Z2Z0X8.8 U -2-:/V[- ( 16-2-.].8R 4 Æ
KMLP[g)PZeY^3£ [gidp^Qdpef¬bP$c=eaoPbxe3d PeacL?idpP=D[_YdpLPSea]\`b^aop[³dpLO?x^f¥dLPS]_ebidsl^a]_j8Y^aOQ[gef]&klPJ¥1^boP$c=^aOQh)dp[\Y`eQY%P=£
^aY%Pa±_8Y?^fdL%P=o£(^aoi=x8^bYPL%eai(dp^§idph%)jdpLP^alP=oe3dp[\^bY%i(YP=P)PZdp^Qc=^aOQh)dpPW+ L 1 ¥1op^aO +  E  1 E±
  Å < Å "Z1"Z Å \^^;º	dTi +,~ Ä Á P kdxfÂ?h{Ãlgh}­7x{ ¶ º	dTi - £ R× 4 xge - £7G R× G 4 kd.i «µhfÂJxy¢hv­g?ijd¯Bd¢f?uziuJxi£ Q?RoQ É × 
  R £@G QJRoQ É × G  
  E ¶ u?dTg)IgI5iuJdGg]hyi¯xyi7hygJWhvº	d}f}.x ¶  t «µd;uJxy¡!d"¤+  E  1 E 
 # Ò  E ¨ Ô Ö 2 3B3 E Ø 2 3B3 E 1 E ¨ 1 -+ ! 1 4 Rxgehg¡!d¢dT{l'¤ +C! 1 (
 # Ò "¨ E Ô Ø 1 ¨ 2 3B3 E 1 E Ö 2 3 E B3 -+C E  1 E 4 Æ
 ¢oh"hv ¶ nop^8^f¥C+  E  1 E- Á 4 klP=[_Y`§)P ² YPZ?eai?
 #' E +.- /"01 E2 3 E 4 x£P«L%e;¢bP'*
+  E  1 E- Á 4  
 #' E +.- 
 "¨ E Á © 
 "¨ E × G © ×  ×
  4 R
efYdpLP=opPJ¥1^boP +  E  1 E 
 # Ò  E ¨ Ô Ö 2 3B3 E Ø 2 3B3 E 1 E ¨ 1 -+ ! 1 4 Æ
KMLPiPZcJ^bY%Pmh%e3dp[\^bY¥1^a]_]_^3£si¥1op^aO´[_Y8¢aPZodp[\Y`'dL%P ² opid(^bYPaxeaY%hi[_Y`¶dLP«Pmbhef]_[³dp[\Pi Ø Ò ¨ Ô1  Ø ¨ 1 efY Ö Ò ¨ Ô1 Ö ml 1 ±
KMLPiP¥1^boO'h]gefPop^3¢8[_)Pse$YP=£I¥1hY%cJd[_^aY  U 9
 U" 
7/.Z U7U 1¥1^aoc=^aOQh)dp[\Y`f+ ! 1 [_Y5ef]_`a^bo[\dL%O)0qbu~ 
)%{8~a}b.t{)xdpea¬8[\Y`§eb)¢3efYdpea`aPX^f¥
dpLPopP=¢8[_^ah%ic=^aOQh)de3d[_^aYi*
Ë
Ë¸ÒyÙNÚ!ÛÛwÜ
 )




 fR



 aR



 ;  3 R ;  3
ÊF
<
	Xr8h%c=c=PZipi^bo«Y^))PZi;×Õ0
  [_Y¦)P=)dpL)¾ ² opid«doe;¢aPZopipef] *sidefod[_Y`¥1o^bO Q%ÕNSaxldLP§Y%^8P=QIÕ

¥1^a]_]\^3£siQ£[\dL Ö  l 2 x(dL%P=Y¥Q%Õ¦h%i[_Y` Ö  l 2 ef`bea[\Y
xdpLP=Y»SÕ h%i[\Y%` Ø ;xMdLPZY»S!Õ
£[\dL Ö 2 Ø 3x¥1^a]_]\^3£(PZ5k8j 
BÕ'hi[_Y` Ö ml 2 xefY% ² Y%ea]\]_jIÕ¶h%i[_Y` Ø ;±
[ Á  `DÁÄ=`DÅ Æ Á 5Á 
f'Á []Z7\Í ]\P=dG- £ R× 4 klP«dLPopP=¢8[_^ah%i(Y^))Pbx%efY »+_! 1 dLP$c=^aopoPil^aY)[\Y%`Sl^a]_jY%^aOQ[_ea]Í - £@G Ro× G 4    nqr  - Ø 4Í oPZOQ^3¢aP=- £@G Ro× G 4 ¥1op^aO ØÍ   
 # Ò  E ¨ Ô Ö 2 3 B3 E Ø 2 3B3 E 1 E ¨ 1 -  4w \Æ
KMLP$ea]\`b^aop[³dpLO
' U Y U V].8 T@U -2806V.9 U --b]!Y]!9]6@1]  U " V U.U( /Y[-L9R  U 9
 U 
7/.Z U@U 1?R 6.Z.Z0Xv828 U -.-/V- ( /Y[-L9%R 4 R
[gi^b)d[_O§ef]T ¥1^aoMefY8jQ^ao)P=op[_Y`IT [_Y5dpP=opOQi^f¥BO¶PZOQ^aopj¶hiea`aPax)i[\YcJP ^bY]_j§^aYPX^b]\j8Y^bOQ[_ea]L%ebidp^'klP«idp^aopPZ[\¥
£(PXopP=%]_ebcJP´+ L 1 [_Y%]_ebcJP«k8j+  E  1 Exeaief]_]_^3£Pk8j 8}0ql{b}t%±º¹P©c=eaY^ad[_O¶[_¼=P dLP«cJ^bOQh)dpefd[_^aY§dp[\OQP©kj§cL^8^i[_Y`SefdPZebcL5idP=5[\Y§dpLP«ef]_`a^aop[\dLO dLPXY^))P dL%efd[_Y%)h%c=PZi(e
doefYi]ge3dp[\^bY5k8jdpLP$iO§ea]\]_PZid[\YdPZ`aPZoW1k8j5P=µdpP=Y%[\Y`¶dpLP$^ao)PZo[_Y`%J±QhddLP«¥1^b]\]_^3£[\Y%`'op^al^bi[\d[_^aY?iL^3£si(dpL%e3ds[\¥
£(P$cL^8^biP.    1  ebi^ao)PZo[_Y`%x8dpLP=YEdLP$opPZih]\d[_Y`ef]_`a^bo[\dL%O[_i ^a)dp[\O§ea]
[_Y?dP=opO§i^f¥c=^aOQh)de3d[_^aYdp[\OQPaxl[ï± Pb±%L%ebidL%P$ieaO¶P«oeacJd[gc=ea]lklP=Le;¢[_^aoMdpL%efY
' U Y U V]8 T7U -286V29 U -"-b]!Y]L9]:6@1] U " V U2U( 1.6-.-2]8NR  U 9
 U 
7/.Z U)( 1.6@-2-@]8IRu60Z2Z0X[8.8 U -2-0/0Vv- ( 1.6@-2-2]8"R    1  4 Æ
  Å < Å "Z1"Z Å \^	^ Å g±iu?dfxy{ %h¢iuI}
' U Y U V[].8 T7U -.806V29 U --b]!Y]L9]:6@1] U " V U2U( /Y-:9R  U 9
 U 
@/Z U 2U 1?R_6Z2Z0X[828 U -2-:/V[- ( /Y-:9'R    1  4 Rx{{¬i ¢oxygJ{|xi 7hg?Gg?¡h{¡!deg³iuJdMÂ¢ohdeN¢d 0tay p  8 x¢od5diuJd¢ Ø À h¢ Ø  ¶GÅ ghiuJd¢f«µhy¢oe! t  v - £ R× 4 xg]e- £7G R× G 4 xy¢od;i «µh.hgJdNi¡dg]h"e'dTgiuJdWhy¢oe'd¢ode­{Ãi «¬iu¢odT ÂJdi¬i¯h     1  Äq- £ ¾ R× ¾ 4 P ¾q¿À BCBCB DWiuJxyi¬¢odjÂ]¢odTdTgi7
" V U.U -7+ 4t iu?dTg(iu?dfd®TÂ]¢odT7hyg 
 "¨ E × G? × du?x{ Gdiu?dT¢ Q h¢ S ¶
 ¢oh"hv ¶ nop^8^f¥BKML[giMop^al^bi[³dp[\^bY5cJ^bOQPZi¥1o^bOeS`bP=YPZopea]%o^bPZodjQ^f¥k[_Y%efopj¶dopP=PZi;ÇiPZPX[_`ahopP'!/±¬8Ye')PZ)dL¾ ² oiddoe;¢aPZopipef]l^f¥ihcL?e'dpoPZPax8dL%P$ih%cZcJPii^aoM^f¥e¶Y^))P  [gi*Í [\dpiM]_PJ¥:d©i^aY[\¥  [_iseaY[_YdPZoY%ea]Y^))P'Í ^adLPZo£[giP©dL%Po[_`aLdkop^fdL%P=o^f¥  ª iMY%PZefopPZid%efopP=Yd£L[gcL[gi[\dpiP=]\¥e¶]_PJ¥:d i^aY&±8Y$dpLP ² opidcZeaiP£(PL%e;¢bP £@G  £ © SefYW× G k
y×3xdpLP=opPJ¥1^boP 
 "¨ E × Go ×ÊQJ3[_Y$dpLPMiPcJ^aY$c=ebiPbxZdpLPY%PZefopPZidBefopP=Yd£L[gcL$[gi
[\dpiP=]\¥%es]_PJ¥:di^bY$[_iB^f¥)dpLP¥1^boO £@G G  £	 `x× G G  -7× © S  
 ¾ 4 Õ0
 ¾ ±BKMLP(ih%cZcJPii^ao&^a¥- £ R× 4 [_i
dLPo[_`aLd
k%o^adLPZo^f¥9- £@G G Ro× G G 4 [ï± Pa± £@G  £@G G  £; `pxN× G ¥× G G © S»-× © S 4 Õ
 ¾ ±ºP©dLPZYLe;¢aP 
 "¨ E × GB ×Êk
 ¾ -7× © S 4 Õ0
 ¾  ×  Sa±
KMLP$ea]\`b^aop[³dpLO
' U Y U V].8 T7U -28060V29 U -"-m]dY]L9]621] U " V U2U( /Y-L9R  U 9
 U 
7/Z U7U 1NRu6Z.Z:X828 U -.-0/V- ( /Y[-:9BR    1  4
cJ^bOQh)dPi«PJµeacJd]_jDdL%PieaO¶PQl^a]_j8Y^aOQ[gef]giXdL%eaY v^b]\]_[\YiefY%¦ts¬8op[³deaiZª^ao°«oefY%)[gc¬uª iXOQPJdpL^)iZx
lP=o¥1^aopO¶[_Y`dL%P
ipefOQPY8hOSklP=o©^f¥"L^aOQ^adLP=d[gcXdoefY%i¥1^aopO§e3d[_^aYiM^f¥dLP$¥1^aopO Ö  l 2 3 efY%dpLPSipefOQPY8hOSklP=o©^f¥doefYi]ge3dp[\^bY%iM^f¥dL%P¥1^aopO Ø  ±E^aopP=^3¢aPZoZxdLP'oPZoPiPZYdpe3dp[\^bY?^f¥ " V U.U -7+ 4 oPmh[\opPZi ^aY]_jdLP¶idp^aoef`bP^f¥"dL%P¶idh%[\PD[\YdpP=op¢;ea]_i©efY%E^f¥dL%P$cJhopoPZYdMl^a]_j8Y^aOQ[gef]+ ! 1 ±
± ±'Å  <  Á RZ1 Â ^ KMLP¶¥1h]_]idh%)jF^f¥dpLP§cJ^aOQ]_PJµ)[\djD^f¥McJ]geaipi[gc=ea]B¢bP=oi[_^aY%i©^f¥dLP§ef]_`a^bo[\dL%O ¿v^a]_]\[_Y%i¾¿t ¬8o[\dpebi
efY°«oefY%[_c¬J(c=eaYklP«¥1^ahY[_Yz\!ï±
É1ÊË&É:Ì
± ±_a±  uJdhy¢odTi 7x{h}MÂ]{|d®Bil ¶ 8Y'dpL[gi%efodZxf£(PM`a[_¢aP(^ao"opPZcZef]_]bdpLP(dLPZ^aopPJdp[_cZef]cJ^bOQ]\P=µ)[³dj5ò[\Y¶d[_OQPsefY%'OQP=OQ^aopjJ^f¥dL%P«ea]\`b^aop[³dpLO§i*
Í  o@p  ' U Y U V]8 T7U -286V29 U -"- ]!Y]!9]6@1]  U " V U.U( 1.6@-2-@]8IR  U 9
 U" 
7/0Z U( 167-2-.].8NR6.Z2Z0X828 U -2-0/V[- ( 1.6--@].8R    1  4Í  } ' U Y U V]8 T7U -286V29 U -"- ]!Y]!9]6@1]  U " V U.U( 1.6@-2-@]8IR  U 9
 U" 
7/0Z U( 167-2-.].8NR6.Z2Z0X828 U -2-0/V[- ( 1.6--@].8R 4Í  ) ' U Y U V]8 T7U -286V29 U -"- ]!Y]!9]6@1]  U " V U.U( /0Yv-:9R  U 9)
 U" 
@/Z U 7U 1JR6.Z2Z0X828 U -2-0/V[- ( /0Y-!9%R    1  4 ±
  Å < Å "Z1"Z Å \^^;º	dTi + kdx±ÂJhy{Ãlg]hy}f7xy{´hwv)eBd '¢odd4 «¬iugi¯d¯%dT¢)h"d
	 7dTgi7)hwv|°"d c ¶ g?lxy{ %h¢iuI}x}.hgI   o@p  t   } xge   8 gdde =-  c 2
N22 -  4o4 kg]x¢l(hÂJd¢oxyi7hygJ=i¯hhy{|xijdxy{{¢odx{¬¢oh"hi=hwv + t xg]eiuJd­hy¢¢odTÂ?hgegI}.d}=hy¢l.ITxBdG¤Í =-  c 2
N22 -  4o4 vThy¢Gx{ %h¢iuI} h{  tÍ =-  c  2 -  4o4 vThy¢Gx{ %h¢iuI} 	 ¢ox tÍ =-  c  2 -  4o4 vThy¢Gx{ %h¢iuI}Md{  ¶
 ¢oh"hv ¶ nop^8^f¥W*6
PJdQh%i ² opid]_j cJ^bO¶%h)dPdLP?i[\¼ZP  ^a¥sdL%Pc=^P=½cJ[_P=Ydpi'[\YdLPl^a]_jY%^aOQ[_ea]_i$dL%efdQealPZefoQ)hop[_Y`dL%PcJ^bOQh)dpefd[_^aY%iZ±tcZcJ^bop)[_Y`Ddp^)6
P=OQO§eFR)±_ax£L%efdP=¢bP=oSdLP?ef]_`a^bo[\dLO h%iPZxdpLPZiP5l^a]_j8Y^aOQ[gef]giSefopP+_! 1 
  # +.- /"012 3 4  Ø 1 -n
 $# Ö ml 23 -7+ 4o4 ±KMLPXi[_¼=P©^f¥dL%PXc=^P=½cJ[_P=Yd^f¥
P=`aopP=PM`[_Y 
 $# Ö ml 23 -7+ 4 [_i(e3d(OQ^bid c © - f ` 4 £ ±(jh%i[\Y%`¶ea]\`b^aop[³dpLO 8)}0qu{b}0txaeaY%dpLPX¥òeacJd(dpL%e3d × 
  x)^aY%P«cZefY)PZ)hcJPXdL%efdMdLP$i[\¼ZP©^a¥c=^P=½cJ[_P=Ydpi([_Y+ ! 1[giMk^bhY%)Pk8j4c © £ ©   =-Jc © £ 4 ±KMLPMLPZ[\`bLbd"^a¥ " V U2U -7+ 4 [gi =- qÈ'p  © qÈ'p  4 xf£LPZoP [gidpLPMP=h%c=]\[g)PZeaYQY^aopO·^f¥+ ÇiPZP´\!JxfdpLhidLPLPZ[\`bLd£0yQzm{  =-  c qÈ'pe 4 ±_8¿d¥1^b]\]_^3£si"dpL%e3ddLPXO§e3µ)[_OShO´cJ^8P=½§c=[\PZYd(i[\¼ZP [_Y5efY8j¶^b]\j8Y^bO¶[gef]u)hop[_Y`dL%PXc=^aOQh)de3d[_^aYi[gi =-  2 c qÈ'p 4 ±$tc=c=^ao)[\Y%`d^nop^al^bi[³dp[\^bYF± xldpLPQ^aY]_jdoefY%i¥1^aopO§e3d[_^aYish%iPZF[\YdLPQef]_`a^bo[\dL%OQif v^a]|ïx_ °«opeyefY P=]|efopP Ö  l 2 3 x Ö 2 3 eaY% Ø 3±'KMLP¶dpopeaY%i¥1^boO§efd[_^aY%i Ö! efopP']_[\Y%PZefo«[_YFdpLP§i[_¼=P¶^f¥Ê+CL 1 x
efY%&x&eac=c=^ao)[_Y`dp^ef]_`a^bo[\dL%O 8}0qu{a}tx3dLP©doefYi¥1^boO§e3dp[\^bY Ø  Y%P=PZ%i =-  2 4 ea%)[³dp[\^bY%iZxi^SdL%efdM£Le3dPZ¢aPZodL%P«cL%^biP=Y5ea]\`b^aop[³dpLO?xdL%PScJ^bO¶%h)dpefd[_^aYD^f¥eaYjl^a]_jY%^aOQ[_ea]+ ! 1 h%iPi =-  c |ÈBp 4 k%[³d ^bPZopefd[_^aY%iZ±MKMLPS£[g8dLD^a¥ " V U2U -7+ 4 [gi efd OQ^bid i^dLe3d dpLP'd^fdef]Y8hOSklP=oX^f¥Y^))Pisdp^klP'c=^aOQh)dpPZF[_i =-  2 c |ÈBp 4 xldL%P=Yea]\]l^a]_jY%^aOQ[_ea]_i©efopPScJ^bOQh)dPE[_Y=-  c 2 qÈ'p 2  4 k[\d'^bPZopefd[_^aY%iZ±?ts]_`a^aop[\dLO Óv^b]Midp^aopPZi$eEYh%OSklP=oS^a¥^b]\j8Y^bO¶[gef]gi$Pmh%ef]d^DdpLPLPZ[\`bLbd'^f¥dL%PdopP=Pbx)[Ç± Pa±)hiPi =-  c 2 |ÈBp 2  4 k[\dpiZ±ts]_`a^bo[\dL%O, °«oe&id^aopPZi(e¶Y8hOSklP=oM^f¥^b]\j8Y^bOQ[_ea]_i(PZmh%ea]ld^¶dLP«£[g8dL?^a¥
dL%PdopP=Pbxf[ï± Pb±fh%iPZi =-  c |ÈBpQ 4 k[\dpiZ±t ]\`b^aop[³dpLO  P=]|id^aopPZi^bY]\j =-S 4 l^a]_j8Y^aOQ[gef]gi=xbefY%SdLPZoP=¥1^aopPhiPi =-  c qÈ'pe 4k[\dpiZ±
± ±ÓR)±  ¢x'i7x{Chy} Â{|d®'i l ¶ 6&PJdMh%iMidh%)j§OQ^boPXopPZcJ[giP=]_j'dpLP©doefY%i¥1^aopO§e3d[_^aYi[_Y¢b^a]_¢aP§[\Y   ))lxb£L%[_cL)[ uP=o¥1op^aO¤dL^iP©[\Y8¢b^a]_¢aPZQ[_Y   o@p '£LPZY§d£^¶ihc=cJPii[_¢aPY^))Pi- £ Ro× 4     1  - £@G Ro× G 4 ipe3dp[_i¥1j £  £@G ±w¢aPZY[³¥B[³d)^8PZiY&ª de uPZcJd§dLPEdLPZ^aopPJd[gc=ea]scJ^bO¶%]\P=µ8[\djax(dpL[_i§doefY%i¥1^aopO§e3d[_^aYIO§e;j [_Y%)h%c=PaxM[\Y %opebc/d[gcJPbx(eaY ^3¢aP=opLPea [_Y ef]_`a^bo[\dLO
  8lxMcJ^aOQ%eaoPI£[³dpL dLPFdoefY%i¥1^aopO§e3d[_^aYIh%iPZ [_Y ef]_`a^bo[\dL%O   o2p  klPZcZefh%iPE^f¥«dpLPi[\¼ZPZi§^a¥«dLP[\Y8¢a^b]\¢bPZ
cJ^8P=½§c=[\PZYdpiZ±8Y ihcL¦eDi[\dh%efd[_^aY&xBYPZc=PZipieao[_]\j)× G   È#" 
 ×   È#" 
 SbxBi^?dL%efd$[\Y ea]\`b^aop[³dpLO   o@p lx+  E  1 E[gi^bk)dpea[\YPh%i[\Y%`EdL%P5[g)P=Yd[\dj+ $E  1 E  Ø  -7+ $En 1 E¨ 4 x£L[_]\P[\YIef]_`a^aop[\dLO   ))lxB[\d'[gi¶^ak)def[_YPZ¦k8j¦h%i[\Y%`EdL%P5¥1^boO'h]_eE^f¥nop^al^bi[³dp[\^bY%± %x&£L[gcL¹c=^aY%i[_idpiX[_Y¹c=^aOQh)dp[\Y%`+  E  1 E9 SÕ
 #$ Ö 2&% Ø  -7+ ! 1 4 £[\dLz £5H£@G ±§r8[\YcJP.+  E  1 EL%ebi[_YbdpP=`bP=oscJ^8P=½§c=[\PZYdpiZx8dLPZYdpLP$cJ^8P=½§c=[\PZYdpiM^f¥ Ö 2 % Ø  -7+ ! 1 4 eaoPXOSh]\d[_]_PZi^a¥Q
 #$ ±º¹P(Y%^3£ o^b^iPMefY'^a)dp[\OQ[_¼Zefd[_^aY$¥1^bodLPcJ^bOQh)dpefd[_^aY'^f¥]+_ E  1 E [_YQih%cL¶i[\dhe3d[_^aYi=x3h%i[_Y` dpLP(¥òeacJddpL%e3d"ef]_]8dL%PcJ^8P=½§c=[\PZYdpi^f¥ Ö 2'% Ø  -+ L 1 4 eaoP(OSh]\d[_]_PZi^f¥
 #$ ±r8[_Y%c=P9+  E  1 E- Á 4 k
 ¨[#$ + ! 1 -n
 $ Á © S 4 k
 ¨[#$ + ! 1 -n
 $ - Á © 
 ¨$ 4o4 x£(P«cZefY?cJ^bO¶%h)dPW+  E  1 EBhi[_Y`¶dLP«¥1^b]\]_^3£[_Y`¶¥1hY%c/dp[\^bY*
( · 3J\Bò Á)+ÊR +*
; \=< B *µ+.- Á 4 e¶^b]\j8Y^bOQ[_ea]^f¥")P=`boPZP  x?+.Ä 'P&[³discJ^8P=½§c=[\PZYdM^a¥P=`aopP=P x ?eQl^bi[³dp[\¢bPX[_YdPZ`aP=o±> B< 
 *dLP$c=^P=½cJ[_P=YdpiM^a¥Q
 ¨,$ Ö 2 % Ø  -7+ 4 x%¬Y%^3£Y5dp^¶klP[_YbdpP=`bP=oiÍ.- 0/  Õ0
 $1 ©  © 
Í Y¿Å  `µY  Å  Q  Å ¹Æ Å+ Ò À Ô Ä ` P &+.Ä ` P 
2 ¨,$ Ò #I¨ ¾ Ô (Í Y¿Å  `µY  Å  S  Å ¹Æ ÅY¿Å  5Y  Å   `  Å  S Æ Å+ Ò ¾ Ô Ä 'P+ Ò ¾ ¨ Ô Ä 'P © &+ Ò ¾ ¨ Ô Ä  © STP 
 ¨$ (Í Y¿Å  `µY  Å  Q  Å ¹Æ Å+ Ò # Ô Ä ` P &7+ Ò # Ô Ä ` P 
 ¨ 2 (
34 ÔõÎ/Ò;éïÑÓÕ;ÔÏ è ÔÏòÔÐé
éïÑ65Ôí è Ô"Ò=ñ(ófÔÏ&Î ó;Ñ íïé
Î )í è ÔõÎ=Ô87õÑÓÔÒ=íÇé:9
Ë
Ë¸ÒyÙNÚ!ÛÛwÜ
6&P=dhiP=Y^adP(kj  ¾ x`CQªÆÆÆ  x;dLPMPZoop^ao)^aYP(£LPZYSh%i[\Y%` dpLPdpoh%Y%c=efdPZSoPih%]³d^f¥dpLPM)[\¢8[gi[_^aYi
[_Y%idPZeb$^a¥dLPZ[\o
PJµebc/dopPZih]\dZx)ie;j  ¾     ¿À BCBCB #	+ Ò ¾ Ô Ä 'P  + Ò ¾ Ô Ä 'P  x8£LPZoP 	+ Ò ¾ Ô Ä 'Pl£(^ah%]_QklP dpLP ¢3ea]\hPi^bk)dpea[\YP§[_Y
}0qu{bb}t£[\dL^bh)dsdpea¬8[\Y`QdpLPS[_YdPZ`aP=o %efodpiZ± Ë k8¢8[\^bh%i]\jbx  À »S eaY%  ¾ É   ¾ ¨ ©   ¾ ¨ 
 ¨$ © Sax ` SÆÆÆ  ±Ê8¿ds¥1^a]_]\^3£sidL%efd¥1^ao`Ê SÆÆÆ  x  ¾ §-S © 
 ¨,$ 4 ¾ -S © 
 $ 4 i^dpL%e3d L#(§-S © 
 ¨$ 4 # -S © 
 $ 4 ±$KMLPS]geaididpP=F^a¥
}0qu{bb}tQ£[_]\]cJ^bOQh)dPPJµeacJd]_jFdpLPl^a]_j8Y^aOQ[gef] +  E  1 E 
 ¨ 2-n
 2I+ Ò # Ô 4  + Ò # Ô [\¥ -  |ÈBp 2 -w-S © 
 ¨$ 4 # -S © 
 $ 4o4 dLP¢;ea]\h%P
-  /  Õ
 $ 1 ©  © 
'£(^aop¬8iZ±
± J<JK<J>
º¹P'cJ^bY%i[_)PZo©L%P=opPd£^¬8[\Y%%i ^a¥^b]\j8Y^bO¶[gef]giZ±©KMLP ² oid«iP=dXcJ^bYdpef[_Y%i©cJ]geaipi[gc=ea]
PJµeaO¶%]\Pi ^a¥hY[_¢;eao[ge3dpPSl^a]_j¾
Y^bO¶[gef]gi¬Y%^3£Yd^¶klPX)[\½cJh]\dMd^Qi^b]\¢bP©eaY%5c=hoopP=Ydp]\jQh%iPZ5[\YkPZY%cLO§efop¬)i=±"KMLP«iPcJ^bY%iPJdM^f¥
P=µ)eaOQ]\PiMcJ^aOQPi
¥1op^aOdpPZid¾ih%[³dpPZis[_YDl^a]_jY%^aOQ[_ea]
ij8idPZO¸i^a]_¢8[\Y%`%±t©i iL^3£Y?kPZ]\^3£x%dLP'[_i^a]ge3dp[\^bY^a¥dLP$opPZea]&op^^adpi^a¥"hY[_¢;eao[ge3dpP
l^a]_jY%^aOQ[_ea]_iXc=eaYEklP'¢8[_P=£(PZFebi©eidpP=[\YFdLP'¥1h]_]"oPi^b]\h)dp[\^bYD^f¥¼ZP=op^f¾)[_O¶PZY%i[\^bY%ef]ij)idP=O§iZ±«ºP¶£[\]_]"iL%^3£»dL%efd
^ah%oO¶P=dL^)[giM£PZ]\]
PZi[\`bYPZ5¥1^aoMdpL[_ishop^iPb±
%±_a±;  Å ò)"Z Å \ Å]Y  ¸ Á  Á  & Å&Å Z Å]Y C\	ZJx)Zò) Á < Å  Â \ Å ZÇ òB^ ºPML%e;¢bPdpPZidPSX¢3efop[_eaYbdi
^a¥l¨©PZipc=eaodpPZiZªZoph]_P
^f¥(i[_`aYk%eaiPZef]_`a^aop[\dLO§i*©r)t v968bR±\¶[_i«eDv [_O¶%]\PZO¶PZYdpe3dp[\^bY^a¥°«oefY%)[gc¬uª i©¢aPZopi[_^aYE[_YEdpLPr)t v968b»]_[\k%opeaojbx
wµ6xBv Ë 6 eaY%F° t eaoPSdLopP=P¶¢3efop[_eaYbdi ^a¥dpLP'`bP=YPZo[gc¶ef]_`a^aop[\dLO )Pic=o[_kPE[_YEdpL[_i«eflP=o±$KMLP=jELe;¢aPSklP=PZY
[_O¶%]\PZO¶PZYdPZ[_YFv h%i[_Y`¶dLPSU ©® Dn %eac¬3ef`bP ¥1^boMdLPO'h]\d[_oPcJ[gi[_^aY?efop[\dLOQPJdp[_c­  !¿±"ºPOQPeaihoP*Í K«bxdL%P'cJ^bOQh)dpefd[_^aY?dp[\OQPò[\YiPcJ^aYi=xl[_Y%cJ]_h%)[_Y`§dpLP'ij)idpP=O d[_O¶P!s^bk)dpea[\Y%PZ?£LPZYEh%i[\Y`efYD^ad[_O¶[_¼=P
OQPZcZefY[giO´¥1^aoMdpLPOQP=OQ^aopjO§efY%ea`aPZO¶PZYdZxÍ KsRxfdL%P©cJ^bOQh)dpefd[_^aY¶d[_OQPfò[\Y5iPZc=^aY%%i=xb[\Y%c=]\h)[\Y%`dLP©ij)idP=O d[_OQP"^ak)def[_YPZQ£LPZY§h%i[\Y`'eY%e'ï¢aPOQPc=efY¾
[giO¥1^aoMdL%PO¶PZOQ^aopjO§efY%ea`aP=OQPZYbdxÍ  [_i'dpLPDefOQ^ahYd§^f¥©O¶PZOQ^aopj¥1[_YIOQPZ`bekjdpPZi$h%iPZ¥1^ao§id^bo[_Y`dLPDcJ^bOQh)dpefd[_^aYdopP=P³:dpLP?O¶PeaihopPZ
k[_Y%eaojDi[\¼ZP¶^a¥dL%PQc=^aOQh)de3dp[\^bYEdopP=P!/±f8¿d«[gi«[_O¶l^aodpeaYd©dp^Y^adP¶dLe3d«dL[giXoPZopPZiP=YdpiXOShcLF]_PZipi©OQPZO¶^boj
dpL%efY5¥1^aodLP©¥1h]_]&ef]_`a^aop[\dLO´i[\Y%c=P £(PX^'Y^addef¬aPX[_Ybdp^'ebc=cJ^bhYddpLP«[\YdPZoOQP)[_efdPXcJ^aOQhdpe3dp[\^bY%i(efY%5PJµ8doe
l^a]_j8Y^aOQ[gef]&cJ^b[_PZiZ±KML%P«ij8OSkl^a] 
2rOQPZeaY%i(dLe3ddL%P$)PJ¥òeah]³dsL%PZef?i[\¼ZPL%eaiMklP=PZYhiP±
^boMdLP$ea]\`b^aop[³dpLOr o  £(PXOQPeaihoP*Í K dLP$c=^aOQh)de3d[_^aYd[_OQP51[_Y%cJ]_h%)[_Y`QdpLP$ij)idPZOd[_OQP"JxÍ  dL%Pd^adpef]BefOQ^ahYd^f¥"OQP=OQ^bojhiPk8j5dLP$%o^b`aoefO òebc=c=^ao)[\Y%`'dp^QdLPopP=O§eao¬5eak^3¢bPax8dpL[_i©c=eaYY^ad klP
)[_opPZc/dp]\jcJ^aOQ%eaoP£[\dLdL%P¢;ea]\h%P^ak%iP=op¢aP§¥1^aoMdpLP$ef]_`a^bo[\dL%OQiMw 6xlv Ë 6xefY%°stJ±
KMLP¶d[_OQ[\Y%`bi«L%e;¢bP'klP=PZY¹^bk)dpea[\Y%PZ^aY¦eba4DL¼§nP=Yd[_hO¶¾¯8w8w8X£[\dL R' f Dk¦^f¥(O§ef[_YOQP=OQ^bojbxohY%Y[\Y%`h%Y%)P=o6&[_Y8h)µ± 
 "!$#%"&(' )
+* ,.-/* 0
)21 3"1
,4*6587.9
:(;< ; <
9 =
< ; <
9 =
< ; <
9 =
<
=*
!?>@'BACAD' ;FEE EG: H?I EG: J EG: EK; EK: H$I EG: I
9
EK: EL EG: L$E ;: IE EG:
9
J ;: LL M 1* !?>@'BACAD'
9
EE LG: HN LK: O$O EG: EPH LK: LL J: J?L EK:
9
J LG: L?N ;FIG:
9?Q
;$: OPJ
9
IG: I$I M 1* !?>@'BACAD'
Q
EE
9
OK: O$N
Q
;$: O$I EG:(;
9 Q
EK: NPL
Q
N": H
9
EK: JH
Q
EG: J$O JJ:
9?Q
LG: OK; ;H$EG: NPO
9
J* !?>@'BACAD' NPEE OG;:(;FO OPH: L$I EG:
9
; O
9
:
Q
; ;FE$EK: EPJ ;:
Q
E O
9
: OPJ
9
;
9
:
Q
I ;RLK: EPH NPOEG:(;
Q
L
9,TS
'RUVKW
S
'RX ;FE$E EG:
Q
O EK: N$N EG: EK; EK: NPE EG: L?N EK: ELH EG: NE EK: I$N EG: EI ;:
QP9
M 1,TS 'RUVKW
S
'RX
9
E$E NK: H N": L
9
EG: E
9
N": N"; H: NE EK:
9
O NK:
Q
N IK:
99
EG: H$I
99
: J?L M 1,TS 'RUVKW
S
'RX
Q
E$E
9$9
:
Q 9$Q
: EH EG: EPH
9
;:
Q
N
9
N": OE EK: JG;
9
;$: L$N NPEG: I$L
9
: L$N ;
9$Q
: H$L ;
9,TS
'RUVKW
S
'RX NPE$E LHG: E$N LIG:Y;
9
EG: EO L
Q
: NPE J?EK: EI ;:
Q
O L
Q
:(;
Q
;FE$NK: I
9
NK: JG; N";
Q
: H?N
9
E,TS 'RUVKW
S
'RX H$E$E ;FL$OK: L
Q
;J?LK: HJ EG:(;H ;RLLK:
9
; ;J?LK: OL
9
: N
9
;FLJG: EE
9
J
9
: L
Q
;
9
: J$I ;RELJG:
9
; H$IZ\[ &(] [Y^"_C`^ ;REE EG: HN EK: L$L EG: EK; EK: H?N EG: J?I EK: EPJ EG: H$H ;: IO EG: N
9 9
:(;FO M 1Z\[ &(] [Y^"_C`^
9
EE LG: HN LK: L$I EG: EPH LK:
Q
; J:
Q
O EK:
Q
LG:
Q
O ;FOG: JN
Q
:(;;
Q
;$: IG; M 1Z\[ &(] [Y^"_C`^
Q
EE
9
IK: E
9 9
OG: I
Q
EG:(;
9 9
IK:
99 Q9
:(;RN EK: J$L
9
IG: NPE IEG: H?I ;REK: LE ;FLPJ: OE NPEZ\[ &(] [Y^"_C`^ NEE I$LK: HH OEG: E?N EG:
99
I$LK:(;
Q
O
Q
: LE ;: N";
9
ILG: OPH
99
;$: I
Q 9
HG:(;FI H?N
9
: J$E ;$;HZ\[ &(] [Y^"_C`^ H?EE
9
;ROK: EPJ
99$9
: NN EG:
Q
N
9
;RN": NI
99?Q
: II
9
:
9
O
9
;FHG: IE H$EPH:
Q
N H?EK: EE ;
Q
I
Q
: E
9
;RO
9=
[ > ^`?aCa ' ;FEE
Q
:
Q$Q Q
:
Q
I EG: E$N
Q
:
9
E IG: E?N
9
: NPI
Q
:
9
;
Q
:
Q
L EG:
9
O ;J: J?O M 1= [ > ^`?aCa '
9
EE ;
9
JG: O
9
;
9$9
: OL EG:
Q
E ;
9
N": E$E ;FO
Q
: J$E
Q
LG:Y;RI ;
9?Q
: EE ;
9
;$: JH
9
:
Q9$Q
L
9
LG: HH M 1
·Á  Å  Â J[ Á ¡ ºPc=efY^ak%iP=op¢aPQdpL%e3d'dLPefOQ^ahYd¶^f¥OQP=OQ^aopj¦YP=P)PZ¦[_Y ea]\`b^aop[³dpLO w 6 ¥1^bo'id^aop[_Y`DdL%P
cJ^bOQh)dpefd[_^aYFdopP=PSY%P=¢aPZo©P=µcJP=Pi' i»£L%[\]_P'[\dc=efYkP¶OQ^aopP$dpL%efY f i £[³dpL^adLPZoXidoe3dpP=`a[_PZi­1£L%[_cLOQe;j
[_Y%)h%c=PRfb4i¥1^ao«dpLP§¥1h]_]%o^)cJPii/±t i$eDc=^aY%iPZmhPZY%cJPbx&dL%P§^fdL%P=oSea]\`b^aop[³dpLO§i«OQe;jFY^fd$dpP=opOQ[\Y%efdP§^bY¹L8h`bP
PJµeaO¶%]\Pi)hP«d^QP=µ8Lefh%idP5OQP=OQ^bojb±ÊòºPhiPeQc=^aOQh)dpP=o£[\dLER' a   ^f¥OQP=OQ^aopja± 
É1ÊË&É:Ì
º¹PEc=efY ea]_i^¦^ak%iP=op¢aPdL%efd§dLPidpopefdP=`bj h%iPZ ¥1^ao§dpLPDOQP=OQ^aopj O§efYef`aPZOQP=Yd§L%eaiea]\OQ^id§Y^ [_Y %hPZY%cJPD^bY
ef]_`a^bo[\dL%Owµ6x£L[_]\P«[\d iPZo[_^ah%i]_je uPZc/diMdL%P$cJ^aOQhdpe3dp[\^bY5dp[\OQPi[\YdL%P^fdL%P=osc=ebiPi´òc=^aOQ%efopP«KsR$dp^K«"J±8YdL[giMdPid ih[\dPbx)dLPZoPeaoPXd£(^Qc=]_ebiiPZi(^a¥BPJµeaO¶%]\Pi*Í D[_`aY%^fddpP«^b]\j8Y^bO¶[gef]gi(¥1^ao£L%[_cLdLPL%P=[_`aLd^f¥dLP$c=^aOQh)de3d[_^aYdopP=P«[gi]gefop`aPX£L[\]_P[\dpiM£[g8dLD[giiO§ea]\]ïxÍ 6Bef`ah%P=opoPbxbvLP=k8j)cLP=¢¶efY%¶º [_]\]_¬8[\Yi^bY§^b]\j8Y^bO¶[gef]gi¥1^bo£L[gcL'dpLPsLPZ[\`bLd^f¥ldLP©cJ^aOQhdpe3dp[\^bYQdopP=P[giiOQea]\]
£L[_]_PX[\dpis£[_8dpL?[_i]gefop`aPb±
t i©PJµ)lPZcJdPZ&x&ef]_`a^aop[\dLO °st·£(^aop¬)iklPJddpP=o«^aYEdLP ² oid«cJ]geaipis^f¥P=µefOQ]_PZiZxv Ë 6£^bo¬)isklPJddPZo©^bYDdLPQiPZcJ^bY%
cJ]geaipiM^f¥PJµefOQ]_PZiwµ6¦Leaie¶hY[\¥1^aopO `b^^)kPZL%e;¢8[\^boZ±
'Å %< BZ)"Z Å \¹Z  Á b¡ KMLP c=^aOQh)de3d[_^aYQdp[\OQPi^f¥&ea]\])dpLopP=P ea]\`b^aop[³dpLO§iwµ6x8v Ë 6xefY%.6
w­ eaoP¢bP=opj'i[\OQ[_]_eao
£LPZYhi[_Y`efY?^b)d[_OQ[\¼ZPZ?OQP=OQ^aopjO§efYef`aPZOQP=YdZ±8YD^bopP=oMd^iL^3£ dL%efdsdLP$ea]\`b^aop[³dpLO§iM£PZoPcZefopPJ¥1h]_]\j[\OQ]_PJ¾
OQP=YdP§efY%Q^b)d[_OQ[\¼ZPZx£(PsL%e;¢aPsc=^aOQ%eaoPSdpLP=O¤£[\dL§dpLPsOQ^bidPJ½c=[\PZYbd[\OQ]_P=OQP=Yde3d[_^aY§£(Ps¬8Y^3£ 1[_Y5eopPZc=P=Yd
PJµ)lP=op[\OQPZYbdef]¢bP=oi[_^aY^f¥
dpLPSr)t v968b ]_[\koefopjJ/±8Y dpLP?efk%i^a]_h)dPbx^ah%o'[_OQ]\PZOQP=Ydpefd[_^aY%i¶efopP¥òebidpP=oxkh)dQdL%PklP=L%e;¢8[_^ao'^f¥sdpLPD)[ uP=opP=Yd¶¥1hY%cJd[_^aY%i¶[gi¶i[_O¶[_]gefo±
KMLPQ)[ lPZoPZY%cJP¶^f¥P=½cJ[_P=Y%c=jDOQe;j?klP§)hP'd^dLP¶h%iPax[_Y^bhoXc=^))Pax^a¥dLP¶OSh%]³dp[\opPZc=[_i[_^aYFeac¬3ef`bPÇU ©® En /x
eQ)PZ[_cZe3dPO¶PZOQ^aopjO§efY%ea`aP=OQPZYbdseaY%dp^i^bOQP«eb)[\d[_^aY%ea]udop[_c¬)iMY^ad )PZipcJop[_kP5[_YdL[gi%eaPZoskh)d ea]\]_^3£[\Y%`Sdp^
)PcJopPZeaiPax8[_Y?opebc/dp[_c=Pax8dL%PYh%OSklP=o^f¥Y^))Pi(d^QkP¢8[gi[\dP±
%±ÓR)± 	<S< 7ZÇ a)"Z Å \» Å < Å  Â \ Å ZÇ   Â = Á   Å JxZ7\C[^ Ë ho$iPcJ^bY%iPJd$^a¥MdPZidpiS)PZea]_i«£[\dL¦dpLP§oPi^b]\hd[_^aY¹^f¥
¼=PZo^a¾¿[\OQP=Yi[_^aY%ea]&ij)idPZOQiZ±ª6&P=dG  - Á  RÆÆÆR Á # 4  Q?RÆÆÆR D - Á  RÆÆÆR Á # 4  QNSklPSeiPJd ^a¥ef]_`aPZkopea[_cXPmbhe3d[_^aYi)P ² YPZQk8j¶^b]\j8Y^bOQ[_ea]_i"^a¥Ä NRÆÆÆR#%Pï±"t YPJ½cJ[_P=Yd£Me;jS^a¥&i^b]\¢8[_Y`$ihcLQeaYef]_`aPZkopea[_cMij)idpP=O¤[_id^Sc=^aOQh)dpP
e¶se3dp[\^bY%ef]u®sY[_¢3efop[_efdPXP=opPZiP=Yde3d[_^aY)òM® M^a¥&dLP«i^a]_h)d[_^aY%i_R"¿xdL%efd[_id^Qipe;j¶eaY5PZmh[_¢3ef]_P=Ydij)idP=O´^a¥&dL%P
¥1^aopO* 	


 



_- c 4 QÁ     - c 4 Õ  - c 4±±±Á #5  #-Jc 4 Õ  - c 4
R
£LPZoP]R  R   RÆÆÆR  # efopP«hY[_¢;eao[ge3dpP©l^a]_j8Y^aOQ[gef]giM£[³dpLDcJ^8PJ½cJ[_P=YdiM[\YX±Ë Y%c=Pih%cL e?opP=opPZiP=Yde3d[_^aY^f¥MdL%P5ij)idPZO [gi$cJ^bO¶%h)dPx
dpLPop^ak%]\PZO opPZ)h%c=PZi«dp^?dLPidph%)jF^a¥hY[_¢;eao[ge3dpP
l^a]_jY%^aOQ[_ea]_iZ±8Y$efod[gcJh]gefox=dpLP(Yh%OSklP=o
^a¥oPef]bo^8^fdi&^a¥)dLP[\Y[\d[gef]8ij8idPZO»PJµeacJd]_j©O§e3dcLPZi&dL%efdB^a¥±SD^boPZ^3¢aP=ox
k8j ]_h`a`b[\Y`¦efYIef%o^;µ)[_OQefd[_^aY ^a¥ dL%Pop^8^fdpi¶^a¥ [_YdpLP?opefd[_^aY%ea]¥1hYc/d[_^aYi  ¾ Õ  x^bYP^bk8¢[_^ahi]_j¦^ak)def[_Y%i'eaY
ef%o^;µ)[_O§e3d[_^aY^f¥ef]_]udLP$i^a]_h)d[_^aYi´ efY%  L%e;¢aP«Y^§c=^aOQOQ^aYo^8^fd/±
r8[_Y%cJP'dL%PQM®©[gicJ^bO¶%h)dPFh%i[_Y`?UXoak%YP=oXk%eaiPZiZxudL%PQi[_¼=P¶^f¥dpLP§cJ^8PJ½c=[\PZYbdi©dL%efdealPZefo«[_YEdpLPQ¢;eao[_^ahi
l^a]_jY%^aOQ[_ea]_i&OQe;j kPL8h`bPi^MdpL%e3d
dLPidh)j ^a¥SO§e;j klPeL%eaop dpebi¬u±B¨©hP"dp^oPcJPZYbd&%o^b`aopPZipi[_Y«dL%PcJ^aOQhdpe3dp[\^bY
^f¥"UXobkYPZo(keaiPZi $!ïx8dpLP$cJ^bOQh)dpefd[_^aY^f¥BdLPsefd[_^aY%ea]&®sY[_¢3efop[_efdP«P=opPZiP=Yde3d[_^aY[_iMl^bipi[\k]_PX¥1^aooe3dpLP=oM]gefop`aP
PJµeaO¶%]\Pii^dL%efddL%P opPZi^a]_h)d[_^aY§^a¥ldpLP h%Y[\¢3eao[ge3dpPs^b]\j8Y^bOQ[_ea]O§e;jSY^3£ klPZcJ^bOQPsdL%P k]_^)c¬[_Y`$idPZ[\YdLP¥1h%]\]
op^)cJPZipiZ±C8YdL%[_iscZeaiPaxea]\`b^aop[³dpLOwµ6¦klPZc=^aOQPZi¢bP=opj§[\YdpP=opPZid[_Y`§)hP«d^¶dpLP$i[_¼=P«^a¥BdpLP[\Y%[³dp[_ea]^b]\j8Y^bO¶[gef]giZ±Ë Y]_jS¥1PZ£ O¶P=dL^)iPJµ)[gid¥1^ao[gi^a]ge3d[_Y`Sea]\]%dLP oPef]%op^8^fdi"^f¥&hY%[\¢3efop[ge3dPl^a]_j8Y^aOQ[gef]gih%i[_Y`$PJµebc/dc=^aOQh)de3d[_^aYi
efYDdL%P=jFeaoP¶OQ^bid]_jDk%eaiPZF^aY¨©PZipc=eaodpPZiZªuoh]_P¶^f¥i[\`bYF^bor8dhopO¶¾ï]_[\¬bP'OQP=dL^)i«]_[\¬bPQr8dhopO¶¾ ©efk[gcLd«iPZmhPZY%cJPiòe`a^8^)?^3¢aP=op¢8[\PZ£ ^a¥dLP'oPcJP=Yd [_OQop^3¢aP=OQPZYbdi^aYEdLPiP$OQP=dL^)iXc=eaYDkPS¥1^ahY%E[\Y_ZJ± KMLPSO§ea[\YE)[ uP=opP=Y%c=P
klPJd£(P=P=YdLPiP d£^SiPJdi^a¥&OQPJdL%^8%i[gi"dpL%e3d(dL%PXrdphoO¶¾¿k%eaiPZ5ef]_`a^aop[\dLO§icZefY5)Pef]l£[³dpLl^a]_jY%^aOQ[_ea]_i^3¢aPZoeY^bY
efocL[_OQPZ)PefY ² P=]gx£L[gcL[giY^adMdLP$cZeaiPX^a¥BdpLP$ef]_`a^bo[\dL%OQiM)Pic=o[_klPZ[\YdL%[_ieflP=o±8Y5[_`ahopPZi(RefY%5£PXcJ^bO¶efopPdLopP=P©i^a¥:d£(eaoPi¥1^ao(cJ^ah%Ybdp[\Y%`$dL%P opPZef]o^8^adpi^a¥
ehY[_¢3efop[_efdPsl^a]_j8Y^aOQ[gef]l£[³dpL
[_YbdpP=`bP=o'c=^8PJ½cJ[_P=YdpiJEnr8^a]_¢aPk%eaiPZ¦^bYtsklP=odL
ª i'OQPJdL%^8&x"dLPn^rr8^]\[_koefopjF[_OQ]\PZOQP=Yd[_Y` rdhopO¶¾ ©efk[gcLd
ef]_`a^bo[\dL%Ox8efY5 r5h%i[\Y`Q® ilP=Y%i¬8jlª iMef]_`a^bo[\dLO5J±	8¿¥£P©PJµcJPZ)dMd[_O¶[_Y`iklP=]_^3£ ^bYP©iPZc=^aY%x8[\dseflPZeaopidL%efdM®©i¾
lP=Y%i¬8jlª ief]_`a^bo[\dLO»[gief]_£(e;j)i¥òebidpP=oBdL%eaY¶rdphopO'¾  eak[gcLbdOQPJdpL^)xaefY¥òeaidPZo
dpL%efY¶tsklP=odL&ª iOQPJdpL^)$[_Y'ef]_])c=ebiPi
£LPZoPXdLe3d ^bYP«`ah%eaopeaYbdpP=PidpLPY8hOSklP=o ^f¥oPef]op^^adpiZx)PJµcJPZ)d¥1^aosdLPQ~l~b~¶efY% s}tl{)}'PJµefOQ]_PZiZ±"w¢aPZY
[_YiP=¢bP=oef]uc=eaiPZi£LPZoP«tsklP=odL&ª iMOQPJdpL^)cZefYY^ad(`bh%efoefYdpP=PsdpLP«Y8hOSklP=oM^f¥oPef]uop^^adpiZx)® iPZY%i¬8juª i(ea]\`b^aop[³dpLO[_i
id[_]\]¥òebidpP=oW~|   x  u~ p {!"$#$¥1^aoPJµeaO¶%]\P!/±
KMLPXhY[_¢3efop[_efdPX^b]\j8Y^bO¶[gef]gi(£PZoP©^ak)def[_YPZh%i[\Y%`QUXk5T e¶i^f¥:d£MefopPs[_OQ]\PZOQP=YdP5k8j5¯±Óv©±)efh`bN=opPax))P=¢b^fdpPZ
d^UXoakY%P=oMk%eaiPZic=^aOQh)de3dp[\^bY%iT efY% rT eQi^a¥:d£(eaoPX[_O¶%]\PZO¶PZYdPZk8j5(±^bh[\]_]_[\PZoZx)PZ¢a^adPZ5d^¶dpLP$idph%)j
^f¥dLPQopPZea]Bop^8^fdpiX^a¥^b]\j8Y^bOQ[_ea]ij)idpP=O§iZ±(^fdpLi^f¥:d£MefopP'efopP¶£o[\ddpP=Y¹[\Y v  av&%'%eaY%FeaoP¶h%i[\Y`DU  ® Dnebi
efop[\dLOQPJdp[_cX%ebc¬3ef`aPb±
Ë
Ë¸ÒyÙNÚ!ÛÛwÜ
w"µeaO¶%]\P Dnr   Ë ° r)K ®©r)n K Ë K M ¨©P=` OQ[\Y O§e3µ
 })u~a   ^   R3 ! ' )± a ±_a '#%± Ra R3  RbRfa RaRaB 
 p2p q      ± f    #I$
~a}  a} a{  
	  %± R  ^   $8±ÓR3 Z Ra ! aRaR " B y#
~a}a|))}%{8{a %±\   %± B  ^  Ì ±_!$  R  "#bR
~a}{8{ p     %± R  ^  a ±_a   B# ;R' 
~ p q p         ±    R' $aR
~;|  a%± $y#  ' ab%$)± $y#  ^a f± $y# b Zb Zb % )
~l~b%b~  %± R  	  %± b  ^  Ì ±ÓRf Z $f  RaB 
~l~b%b~a %±\  
 Z % )±  f  ^[ ±  R3 " a  Raa
~l~b%b~ Ì  ^    f ¾ RaB ±  a aB#±  y#  f #bRf  B$  B$aR' 
   ^   Z $y±ÓR3 ±_Z R)b± % Z % RaabR RfB#
 80t}  %± %   ZB'#%±   ^  ZbR± #B#   $y#a' f8R' 
 %{"$# %± b   ± a  ^  Ì R)±  f   R'B 8Rf
 %{  "  %± %     ± b  ^   ±  Z 8R RabR Ry
 u~ p {"$# #%±  bR  ZB Ra'#%± Ra Ì^ R)Z%± b ZB ZB  Z%!$
~ p     ±  ± a    $
~ p   	 R   ± f    B
~ p  %± %    %± B#  ±_"  R  b~ p  %± %   R± #%  ^  a a± '#  a  "a
q%   #    ±_Z Z  Z R
 8}b.t      ± a R  bb I f
 }  %± %   $ !$fRbR  ^ Rfa%±\Z   I$3%$ #ZI$
 }%%    ^     '±Ã$3 ±_R ±_"  b B#aa R%$8
  b±\  Z ¾ a]^  aRf%± a Z b  '#abR ZI$
af}%{ "0s"  %± B    a± #a  ^  $3% )±  = $aR % y# B#%$
af}%{ "0s"$# #%± R    Bf%±   ^7a bR'±Ã$  a %a  B B$!qbl{ p 8 %± R    % B$8±   ^7a]a %b±\   aB#a 'B#as}0q2s%%  %± %    b±    ^  a ±   R Ba B#'#s}tl{)}  %± B  R %± b  ^  a ±_R R R '# bZs}tl{)}8 %±\$  bR Z%±_  ^  a±_R bR a ' Rf%s}tl{)} %± #R  a bbR)±_Z  ^  R± % a R' RbRB$  's}tl{)}
 #%± %  f ¾ 	^	a Rfb± I$ f R' a  a RfB
s}tl{)}  ^    Ra ¾ $#±  b'#% )± #bR Ra  );R ''# Rybf
ÊF
< 	 v^aOQ%eao[gi^aYS^a¥dpLopP=POQPJdpL^)i òt kPZodpL&x)rdhopO¶¾ ©efk[gcLdefY%Q®©ilP=Y%i¬8jJBd^Sc=^ahYd
dLP5Yh%OSklP=o$^a¥MopPZea]"o^8^adpi^a¥MeDl^a]_j8Y^aOQ[gef]ï±t ]\]d[_O¶PiSeaoPQ[_Y iPcJ^aYi=±Dv^a]_hOQY%Dnr¹[gidpLP
d[_OQP^a¥Dnr)^a]_¢aP5£[\dLI^ad[_^aY%i'¾U«c§¾r)´¾¨ oÇcJ^ah%YbdQop^^adpiZxiPZefocL ^aY oPef](]\[_YPbx)P=dPZcJd¶opPZea]
o^8^adpi/±v^b]\hOQYr)K `a[_¢aPiXdLPd[_O¶P5^f¥(dLPr8dhopO¶¾ ©efk[gcLd$[\OQ]_P=OQP=Yde3d[_^aY¹¥1op^aO dLPn^8rr8^
]\[_koefopja±v^a]_hOQYE®©r8n [giMdpLPd[_OQPS^a¥®©ilP=Y%i¬8juª i©ef]_`a^aop[\dLO[_OQ]_P=OQP=YdPD[_Y?dLPS©r?i^a¥:d£(eaoP
h%i[\Y`?O'h]³dp[\%oPcJ[gi[_^aY¹[\YdpP=`aPZopiZ±KMLPQklPZid$d[_OQ[\Y`i«£[³dpL e`ah%eaopeaYbdpP=PE¢3ef]_hPefopP¶[\Y¦kl^a]gF¥òebcJPb±
v^a]_hOQY K Ë K¤`a[_¢aPZidLP5d^fdef]d[_O¶P^f¥MdL%PP=]_[\OQ[_Y%e3dp[\^bY op^)cJPZipiXT k%eaiPZ¦^bYUXk efY% ©rFT
dL%efd'cJ^bOQh)dPi«dL%P^b]\j8Y^bOQ[_ea]"d^EklP5idh%[\P±Fv^a]_hOQY eaY% Ë ° [_Y%)[gc=efdP§dpLPY8hO'kPZo$^f¥
op^ak%eak]\P¶efY%E`ah%eaopeaYbdpP=PDoPef]o^8^adpi¥1^bhY%k8jKEnr8^a]_¢aPòeaYF[\dpea]\[gcS¢3ea]\hP'[\Y)[_cZe3dpPZi«e5Y8hO'kPZo
^f¥&op^akefk]_P opPZea]%op^^adpi]\Pea)[_Y`dp^¶eS£o^bY`SihO5/x8£L[_]\P«cJ^b]\h%O¶Y M `a[_¢aPi"dpLP©P=µeac/d(Y8hOSklP=o(^f¥
oPef]&op^8^fdilcJ^a]_hOQYE¨©P=``b[\¢bPZiMdpLP$Y8hOSklP=o©^f¥cJ^bOQ]\P=µop^8^fdi=±sv^a]_hOQYDOQ[\YFeaY%?O§e3µ?`a[_¢aP«dpLP
k[_Y%efopjSi[\¼ZP^f¥ldLP iO§ef]_]\PideaY%¶]_eao`bPZidc=^8PJ½cJ[_P=YdpiZ±t i[_`aY¾! [\Y)[_cZe3dpPZidpL%e3d"dpLP cJ^bOQh)dpefd[_^aY
£(ebiefkl^aodPi[\YcJP[\dsd^8^a¬5O¶^boP«dpL%efY± aaDk?^ao^bYPL^ah%oZ±KML%P«d[_O¶[_Y`iL%e;¢aP«klP=PZYD^ak)def[_YPZ
^aY?e5$3a DL¼nPZYbdp[\h%O'¾¯8w8o8M£[³dpL RDk?^f¥OQea[\Y?OQP=OQ^bojbx)ohY%Y[\Y%`¶h%Y%)P=o 6
[\Y8h)µ±
É1ÊË&É:Ì
w"µefOQ]_P Dnr   Ë ° rK ®Xr8n K Ë K   ¨©P=` OQ[\Y O§e3µ
sudq+ %±\b  Z Rfa%± #a  ^a a±  ' Z % I$3a I$3%$su!q%  } %±\   b± a  ^  Ì %±    %$ Rfas$   R    %± R R R  R
 p 0q@t     %± %  %± %  b  b ~:s)     %± %  %± % R    {{    Z %± I$ %± R %±\ Z  a  B y#q p2p q #  '  %± a  ^  a %± b $ R % Rq p2p q  %±\"#  " RaR± #a  ^   %±  a " $f ;R' abq p2p q  %± b  a ¾  ^  R' ± #B a Rfb %$ a'
|  }  = R #%± %  ^   %± b Z  RB$y Ry#bR
 %}   p    R    %± % R R R R
 %}  u       %± b   ! f %$)} p %± %   %±   ^  Ì %± %#   I$3  a
| %± % '   a±   ^  a ab±Ã$#   b!$y ;RfbR
8|   ^   R3 " f%±  %± B# bR±\! R3  RbRfb RbRfB 
  ~l~  %± Ra  Z %±  a  ^  %± Rf Z $f  R%$fR
  ~l~a R± R  R3 'b±Ã$'$  ^  %± $B$ R3 " a  $B$3
  %~ p      %± %   # 
  %~ p   	 R %± %  %± R   # Ra
  %~ p  %± %    %±\!  ^  a %± I$  R R  '#  %~ p  %± %     ±  f  ^  Ì %± $y#  a #a b#
  38#    %± %  %± % R  "B "'#
%  b  %± B#  R3 ab± '#  ^Ì =± R R3 =b "a ba
 p  p t " 0q%b)}) %± R   R B#%a±_R  ^7a  aB#± a   8RaRa  p {a %±\;R  Z %± I  ^7a  %± #b  ZR ;RB$ "bR
{"  	    %± b   '# b
{a0q  } %± %   b± b  ^  a %±\b   %$ a
{ p  p t}b %± %  R   %± R   Z Ra
{;|}bl{a  %± B#    38R)± '  ^  a R±\$  Zb  %Z
{8{  %± %    $#%±   ^Ì   ± $y# R b %Zb ba'#t8u!q2sl{  	    %± % R  $8 $y#tl{{     %±   %±    b a'#
u;}%{ p  p =N$8±  B$  RaR3 ¾ a  ^Ì RfB±Ã$8 RaRf R' a ;Ryb R'aa
y)u   t %± b  bR %±\  ^   %± B# bR R  %$
ÊF
< 	«v^aOQ%efop[gi^bY^f¥BdLopP=PXOQPJdL%^8%i´òtsklP=odL
xrdh%oO¶¾  efk%[_cLdefY%® iPZY%i¬jJd^§c=^ahYd
dLPY8hO'kPZo^f¥oPef]uop^^adpiM^a¥e¶^b]\j8Y^bOQ[_ea]
Ë
Ë¸ÒyÙNÚ!ÛÛwÜ
KMLPDn(r8^a]_¢aP"op^a`bopeaO»\bb[_OQ]_P=OQP=YdpiBeMcJP=od[ ² P«Yh%O¶PZo[gc=ea]3OQPJdL%^8PZi[\`bYPZXk8j©¨'±d([_Y[aefY«U¶±[\^boPZYbdp[\Y%^%±
KML[gi ea]\`b^aop[³dpLO?x%k%ebiP?^aYEtsklP=odL
ª i©OQPJdL%^8E[_iX)PZi[_`aYP¥1^ao [gi^a]ge3d[_Y`ea]\]
dLP¶cJ^aOQ]_PJµ?op^^adpi ^f¥efY8jhY[_¢;eao[ge3dpP
l^a]_jY%^aOQ[_ea]Ç±w¢bP=Y5[\¥&[\d(O§e;j¶Y^fdM)[_id[_Y`bh[_iL5opPZea]¥1op^aO´cJ^bOQ]\P=µ¶op^8^fdi[_Yi^aOQP c=ebiPi=x^aY%P©c=eaY5eai¬'¥1^aoe'cJPZodp[ ² P
opPZih]³d ò[³¥ui^bO¶P(op^ak]_P=O^8cZcJhoiZx;¥1^aoPJµefOQ]_P(£LP=Y'dLPMOQPJdpL^)Qc=efY'Y^fd)PcJ[g)PM[³¥ueXo^8^fd[giBopPZea]8^aoY^fdxaeXOQPZipiea`aP
ef%Pefoi[_YdLPopPZih]\dJ±
 ± 	]DB
	>	
º¹P5L%e;¢bPopPZiP=YdP¦LP=opP5eEh%Y[ ² PZ¦¥1oefOQP=£(^aop¬uxB£L%[_cL PZY%efk%]\Pi$^aY%Pd^¹)PZipcJop[_kPkl^fdpL v^b]\]_[\YiSefY ts¬8op[³deaiZª
ef]_`a^bo[\dL%OeaY%5°«oefY)[_c¬uª i¢3efop[gefYdeaiM)[ uP=opP=Yd(efoefOQPJdpP=oicL^b[_c=PZi¥1o^bO dpLPieaOQP `aPZYP=op[gc ef]_`a^bo[\dL%O±º¹P©L%e;¢bP
)P)h%cJP¥1o^bOdpL[_is¥1opeaOQP=£(^aop¬5e§YPZ£ ea]\`b^aop[³dpLO Çwµ6	Jx£L%[_cLD[gikl^fdLD^b)d[_O§ef]B[\Y?dpP=opOQis^f¥d[_OQPSefY%?OQPZO¶^boj
h%ipef`bPaxf¥1^boeaYj¶¬8[\Y§^f¥&[_Yh)d(^b]\j8Y^bOQ[_ea]Ç± Ë hoPJµ)PZo[_OQP=Ydpi£[³dpL§dL%^biPdLopP=P©¢3efop[_eaYbdi"^f¥
®©ilP=Yi¬8juª ief]_`a^bo[\dLO
iL^3£sidLe3d(e$`a^8^)'OQPZO¶^boj¶O§efY%ea`aPZO¶PZYdef]_`a^aop[\dLO¤c=efYi[_`aY[ ² c=eaYd]_jSopPZ)h%c=PdL%P©cJ^bOQh)dpefd[_^aYQdp[\OQPs¥1^boMv^b]\]_[\Yi
efYt ¬op[\dpeaiZªef]_`a^bo[\dL%O efY%°«oefY%)[gc¬uª i(¢3efop[gefYdZx8£LPZoPeaiM[\dsL%eaiea]\OQ^bidMY^§PuPZcJds^aY^ahoYPZ£ ¢3efop[gefYdZ±
º L[_]\P'kopPZef¬8[_Y`QdL%PSOQP=OQ^aopj5kefopo[_P=oxdpLP$YPZ£O¶P=dL^)DPZY%efk%]\Pis^aY%Pd^ophYF®©ilP=Yi¬8juª i©ef]_`a^bo[\dLO ^aYDO'h%cL
]gefop`aP=o^b]\j8Y^bOQ[_ea]_iZx efY dL8h%iklPZcJ^bOQPZieiP=op[\^bh%i5c=^aY%c=hoopP=Yd5^a¥¶rdphoO¶¾¿]\[_¬aPOQPJdL%^8%ieaY% lP=opL%efi5PZ¢aP=Y ^f¥
Y8hOQP=op[_cZef]OQPJdpL^)i=x&ea]³dpL^ah%`aLecJ^bOQ]\P=dPQcJ^bO¶efop[_i^aYEopP=O§ea[\Y%i d^?klP¶^aYPQ[_YFkl^fdL¦c=ebiPi=±Sr8d[_]\]¥1hodL%P=o[g)PZebi
O§e;j')PcJopPZebiPdLP©cJ^aOQhdpe3dp[\^bY¶d[_O¶PB*BhiPsihkumbhea)oe3dp[_cea]\`b^aop[³dpLO§i]\[_¬aPMdpL^biPs)PZipcJop[_kP'[_Y '¥1^aoKBe;j8]_^aoiL[³¥:di
h%iP  ^be3dp[\Y%`f¾¿^b[\Yd©[_YdPZo¢3ef]"eao[\dLOQP=d[gcS[_Y%idPZebF^a¥[_Y ² Y[\dP=¾ïopPZc=[_i[_^aYE[_YdP=`bP=oefop[\dLOQPJdp[_caxu¥1^ao«PJµeaO¶%]\P¶h%i[\Y`dL%P
Dn]\[_koefopj( ¿±M6
ebid k%h)dXY%^fd©]_PZebidxdpLP¶ipefOQPSea]\`b^aop[³dpLO cZefYEklP'ea]_[\Pd^^b]\j8Y^bO¶[gef]gis£[\dLef]_`aP=k%opea[_c«^bo
i¬aP=£(PZcJ^8PJ½c=[\PZYbdi=±
W<JEI<J<J]<?>
 Û	
  ç&è ÔÏÇÔÑÓé&Ò;ÎñéïìfÔÒ;éïëJð éÔí è ÎZÕ9;É:Ò è Î/Ò;Î/Ï
Î )í è ÔªÛ! #"pí è ÐÒÒ;Ñ $JÔÏÇéïÐÏòð©Î %ÑÓÒ;õÔÒ=í! é&í è ÔÎ/ÏòÔ«Ø Ì'&)(¶ØBÛ!*#+/×9
 , 	-/.0#0#12#3451267	
283;Ö)Î/î ðZÒ;ÎÑ Ðî3ÏÇÔÐîfÏòÎZÎíÑÓéÇÎ/î ÐpíïÑÓÎ/ÒñéïÑÓÒ:9"Õ;ÔéÇõÐÏ1íÇÔé!;Ïòñ;îÓÔ
Î éÇÑ89/Ò;é:9JÉ:Ò4;=<3>4; ø@?BA7Û!*DC×DEØZì;ì9 , C ,F
, C 9
 Ü	-/.0#0#12#'45'126HGI.J212!.1'GLKñ3ÐÒ=íÇÑ 3ÔÏÔîÓÑÑÓÒ;ÐpíïÑÓÎ/Ò'ÐÒ;Õ¶í è ÔséïÑ89/ÒM$/ÐÏòÑ ÐpíïÑÓÎ/Ò Ôí è Î=Õ \Î/ÏÏòÔÐîÏÇÎ=ÎíÑÓéïÎ/î ÐpíÇÑÓÎ/Ò9)É:Òø	?3>MN
;=<POL; ø'>Q;2R#S Zü#T¿ûVUWS ü/ý7;2R#S@Xïü#Y û\ù
/ýfþø'Y Z=ÿX 
Jû\ù4?%üUú 
/úgû\ü/ý[AÛ!*#+#*DE¿Øfì;ì9 , ×Ú F\, CÛ 9
 Ú	@DJ]\13G_^`ba)5_126cd]W
J
6__G3ôfÐéÇí
Ðî89/Î/ÏòÑ í è é _Î/ÏuíïÐðZîÓÎ/Ï&é è Ñ ³íÇéÐÒ;Õ õÔÏ1í¿ÐÑÓÒ©Õ;Ñ eaÔÏÇÔÒ;õÔÔZñ3ÐpíÇÑÓÎ/Ò;é 9;É:Ò4f òüùïÿ¿ÿ¿þ/û\ý\Z#Tühg
i ý3ú:ÿ	 ý 
/úgû\ü/ý 
DY;2R#S ü#T¿ûVUWSkjý4;2R#S@Xïü#Y û\ùøýfþMø'Y Z=ÿX 
Jû\ù4?%ü#S Uú 
Jú_û_ü/ýIT@A7Û!*#*DC#EØfìì9ÚD" F ÚlC9
  	m[n 9 è íòíïìo p#pê&ê&ê 9 éÇêÎ!q9 õÎrp9ìp9
 ×stusvwL.

I12]2nvbnx è íòíïìo p#pê
ê&ê 9 ì \Ï 9 Î/Ïy9 9
 C	G -	z{2|}\
2];ÌEÒ;ÔêDÔ87õÑÓÔÒ=í
Ðî89/Î/ÏòÑ í è  \Î/ÏõÎìñíïÑÓÒW9d~Ïy/ó;Ò;ÔÏBó;ÐéïÔé/A_ôJÚlE9 9Zü#U  ý 
#Y)ügfPU  òÿ 
/ýfþø Y û\ÿ¿þ(ø'Y Z=ÿX 
Dl/ØÛ F Ü`A5/ñ;Ò;ÔªÛ!*#*#*DEØa×"Û F +#+9
 +	GI.J21.1'GÌî89/Î/ÏòÑ í è é \Î/ÏìfÎ/î ðZÒ;ÎÑ ÐîlÏòÔÐîÏÇÎ=ÎíÑÓéïÎ/î ÐpíÇÑÓÎ/Ò9 ç Ôõ è 9Ë&Ôì9%ä/WPy&uÉyËP&L+Dp*"Û ç Ë , Û/Øuä è ÑÓÎM=íïÐpíïÔrBÒÑ $JÔÏòéïÑ í:ðJØ
 Ôì3ÐÏ1í ÔÒJíÎ &uÎì;ñZíïÔÏBÐÒ;ÕXÉ:Ò \Î/ÏsÐpíïÑÓÎ/ÒZõÑÓÔÒõÔ/ØIÛ!*#*"Û 9
 *d
I1262VI3aÌEÕ3Ðpí¿ÐMéòíïÏòñ;õíÇñ;ÏÇÔ \Î/ÏBÐìì;ÏÇÎ!qÑsÐpíÇÑÓÎ/Ò93Zü#U  ý 
#Yüg;2R#S@Xïü#Y û\ù4?%üDS Uú 
/úgû\ü/ýDA7Û!*#*ÜDEØNÛÚTÜ F Û×DC9
 Û!"d
I1262VI)É:éïÎ/îÓÑÓÔÏòñ;Ò:9«ÏòÔÔîÓîÓÔÏÒZñîÓîÓéÇíÇÔîÓîÓÔÒM$JÎ/Ò'ìfÎ/î ðZÒ;ÎÔÒ98É:ÒXûTT¿ÿýITù
g¿úY û\ùÿ!T&ÿ¿ùZýfÿýA7Û!*#*# DEØ 9_
ÔÏ5ófÔÏ9/ÔÏØuö%Õ9ÓØ
ÌëpÐÕ;ÔÑÓÔ'%ÔÏòî Ð9;ØuÔÏòîÓÑÓÒØ3ì;ì9BÛ!"# F Û! Ú 9
 ÛÛ.4n'.0y312.3=80d '¡{D.12d¢vm£n'¤.0¦¥]r¥b§8¨m©¤b è íòíÇìo p#p	3ófÎ/Ò3ÐõõÑ9 Õ9 ñ;Ò;ÑÓì;Ñ9 Ñ íp ì3Ð9/Ôép óÑÓÒ;ÑVp ì;ñ;ó;îÓÑÓõ#ª è í îVp éÇÎ \í:êÐÏÇÔp9
 Û , u/.{20#0#]W
3z/8Ë
ÔéïÎ/îÓñZíïÑÓÎ/Ò$Î ,5ÔÏòÎ:Õ;ÑÔÒ;éïÑÓÎ/Ò;Ðî%ìfÎ/î ðZÒ;ÎÑ Ðî)éÇðZéÇíÇÔéBí è ÏòÎ/ñ:9 è í è ÔÏïÐpíÇÑÓÎ/Ò3Ðî%ñ;Ò;Ñ $/ÐÏòÑ ÐpíÇÔMÏÇÔì;ÏòÔéïÔÒJí¿ÐpíÇÑÓÎ/Ò9%ø  Y ûN
ù
lX!Y ÿø'Y ZJÿX 
sû\ý`«ý\ZJû³ýfÿ¿ÿ	 û³ý\Z¬'?%ü#S	S	UZý3û_ù 
Jú_û_ü/ý 
/ýfþM?%üDS Uúgû³ý\Z`A5(ÐðWÛ!*#*#*DE¿ØyÚTÜÜ F ÚJ×"Û 9
 ÛwÜu/.:=m© hzÐéÇÑÓõÐî89/Î/ÏòÑ í è éBÑÓÒXÏÇÔÐîÐî89/Ôó;ÏÇÐÑÓõ9/ÔÎÔíïÏ1ð2o _ÏòÎ éÇíÇñ;ÏIí è ÔÎ/ÏÇÔ íïÎMí è ÔÔqÑÓéòíïÔÒJíïÑ Ðî)í è ÔÎ/ÏòðXÎ lÏòÔÐîÓé:9fÍ8ÔõíïñÏÇÔé
Î/ÒË&ÔÐî~ÔÎÔíÇÏ1ðMÑÓÒÔÎ/ÏòÑ Ð Î (ÐÏòÑÓÎËBÐÑÎ/ÒÕ;Î;ØJöbqZìfÎ/éïÑ íÇÑÓÎ/Ò;élÑÓÒ	(Ðpí è ÔsÐpíÇÑÓõéØ , Ü(ØÛ1×DC9#uÔÏòîÓÑÓÒØ=Ê
Ôê£­Î/ÏÇëoÕ;Ô®~ÏòñðZíÇÔÏØÛ!*#*/×9
 ÛÚ¯	°\]W12!G3P± ÿ¿ü RXüg"ÿ²U 
/úgû_ü/ýIT9I(«õ~ÏÇÐêP
ÑÓîÓî3uÎ=Î/ë`&Îì;ÐÒ=ðJØ%Û!*ÚD+9
 Û! x^@12I]W19I=ñ;Ï&î Ð(Ï éÇÎ/îÓñíïÑÓÎ/Ò©Õ;ÔéBÔ=ñ3ÐpíÇÑÓÎ/Ò;éÒ=ñÏÇÑ=ñ;Ôé:9ü#U  ý 
#YþJÿx> 
/ú  !S 
/úgû²U;ÿ!TfPU òÿTÿú%ø  2Y û5²!U;ÿ¿ÿ!T@A7Û!+Ü/×DEØ'ÜÚ!Û F ÜDC , 9
É1ÊË&É:Ì
Unité de recherche INRIA Lorraine
LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)
Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)
Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)  	


  
ISSN 0249-6399
